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Summary 
Purpose and Need 
 The Sweet Home Ranger District of the Willamette National Forest proposes to use a combination 
of silvicultural harvest prescriptions and other stand treatments to accelerate the development of late-
successional stand characteristics in overstocked, young, even-aged, managed stands within the 
Quartzville Late Successional Reserve (LSR).  These treatments are intended to improve habitat 
conditions, habitat function and connectivity for late-successional and old-growth related species there.   
The action is needed because these stands were established to produce high yields of timber for 
commodity production rather than late-successional habitat characteristics described in the NW Forest 
Plan for LSR’s (USDA and USDA, 1994 B-1).  For many decades management objectives here were to 
maximize tree growth to provide a sustained yield of timber commodities over time, while also meeting 
other multiple use objectives.   With the development of the NW Forest Plan in 1994, the objectives for 
management of these stands changed when they became part of the Quartzville Late-Successional 
Reserve (LSR).  The goal here now is to provide large, contiguous blocks of complex, late-successional 
forest habitat for species dependent on this type of habitat for their survival.   
When the LSR network was designated, the drafters of the NW Forest Plan knew there were not 
enough large intact blocks of late-successional habitat to meet the objectives of the LSR’s so they 
included a variety of seral stages in these management allocations.  In young seral stands (less than 80 
years old) included in the LSR’s, they encouraged the use of silvicultural treatments to accelerate the 
development of habitat conditions for species dependent on late-successional/old growth habitat (USDA 
and USDI 1994, C-12).  They reasoned that the sooner inclusions of young seral habitat within the LSR 
became late-successional habitat, the better for the recovery of late-successionally dependent species, 
especially those in decline like the northern spotted owl.  The 35-45 year-old, managed stands proposed 
for treatment with this project are part of the young seral stage inclusions within the LSR.  Recent 
research indicates that “if the plantations in …LSRs are treated with the proper types of thinning and 
some other management actions, the actions may accelerate the development of some old-growth 
characteristics by decades.  Some benefits in biological diversity could occur within the next two or 
three decades” (USDA 2002, 3). 
Alternatives including the Proposed Action 
Proposed Action:  Based on management direction and recommendations included in the NW 
Forest Plan, Mid-Willamette LSR Assessment and Quartzville Watershed Analysis and various research 
findings to accelerate development of late-successional stand characteristics in young stands in LSR’s, 
the following proposal was developed to accomplish the above stated project objectives.  828 acres of 
35-45 year-old, even-aged managed stands in the Quartzville LSR would be commercially thinned to 
various stand densities.  Occasional, small openings would be scattered among thinned areas in the 
uplands to simulate gaps that naturally occur in late-successional stands.  Some areas in each harvest 
unit would be left intact.  
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Riparian Prescriptions for Proposed Action:  None of scattered, small openings would occur in the 
first site tree (172 feet) from any stream.  Portions of Riparian Reserves within proposed harvest units, 
which are not contributing to primary stream shade or channel bank stability, would be thinned to 
enhance stand growth and diversity.   Variable-width, no-harvest buffers would be maintained in the 
primary shade zones along all perennial streams to provide the shading necessary to maintain water 
temperatures and to create filter zones necessary to reduce sediment delivery to streams.  The minimum 
riparian buffer widths would be 25 feet on intermittent streams, 66 feet on perennial non-fish-bearing 
streams and 100 feet on fish-bearing streams.   
These stand treatments would be accomplished using a combination of helicopter, skyline and 
ground-based yarding systems to harvest a total of 26 units yielding about 8.28 MMBF of timber.   
To access the proposed harvest units approximately 100 feet of new, native-surface, temporary spur 
road would be constructed and approximately 1.4 miles of closed logging spur roads, constructed 
during the first entry, would be re-opened.  These spur roads would be decommissioned (or put into  
storage for later use) through closures with berms and the addition of water bars following timber 
harvest.  In addition, three system roads totaling 5.28 miles would require reconstruction to access 
harvest units because they have previously been closed and water barred.  These roads would be 
decommissioned similarly to the roads above.  They would be closed and water barred again following 
harvest activities.  In addition, road maintenance would be done on about 25 miles of existing haul 
routes.   
Alternatives to the Proposed Action:  An alternative way to achieve the desired stand 
characteristics, without accelerating their development, is to take No Action.  In this alternative no 
silvicultural stand treatments would be done in young, even-aged stands within the Quartzville LSR.  
These previously-managed stands would be allowed to mature over time, on their own.   
Another option for accelerating the development of desired stand characteristics on these young, 
managed stands is achieved with similar treatments to the proposed action, but on fewer acres because 
harvest would be more limited in the Riparian Reserves contained within proposed harvest units.  
Riparian Prescriptions for another option:  As with the Proposed Action, none of the small, 
scattered openings would occur in the first site tree (172 feet) from any stream.  Instead of the variable-
width, no-harvest buffers used in the Proposed Action, this alternative would utilize ‘one-standard-tree-
height’ (172 foot) width, no-harvest buffers on all perennial streams to provide shading to maintain 
water temperatures and to create filter zones necessary to reduce sediment delivery to stream.  Variable-
width, no-harvest buffers of at least 25 feet would be used on intermittent streams.  These buffers would 
include trees contributing to stream bank stability.  Outside of no-harvest buffers, thinning would be 
done to enhance stand growth and diversity.  This Riparian Reserve thinning, in proposed harvest units 
would occur in the following locations:  
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• In the portion of the Riparian Reserves along intermittent streams (which do not flow water 
most of the year but do show channel scour) which is outside of the no-harvest buffer area to 
the outer edge of the Riparian Reserve (172 feet from the stream) .   
• In the portion of the Riparian Reserves along fish-bearing streams which is outside of the 172-
foot no-harvest buffer to the outer edge of the Riparian Reserve (344 feet from the stream).  
The exceptions are that no harvest would occur within 344 feet of McQuade Creek and the 
thinning area on Canal Creek would be outside of the 132-foot no-harvest buffer to the outer 
edge of the Riparian Reserve (344 feet from the stream).   
• No thinning would occur in the Riparian Reserves on non-fish-bearing perennial streams. 
 
Road access to harvest units is treated similarly to the proposed action in all respects except that 
this alternative would reopen 0.46 fewer miles of closed logging spur roads (constructed during the first 
entry), would not construct 100 feet of native-surface temporary spur road, and would not open up one 
closed, system road.  This is because roads are not planned in no-harvest buffers and the stream buffers 
are wider in this alternative than in the Proposed Action.  In the Proposed Action, buffers only include 
the primary shade zone.  In this alternative they are one site tree (172 feet) wide and may include both 
primary and secondary shade zones.  There are also some variations in yarding methods between the 
two action alternatives because of availability of road access and unit configurations resulting from 
elimination of harvest in portions of Riparian Reserves. 
Issues 
A significant issue for this project is Riparian Reserve management.  The Riparian Reserve 
allocation overlays the Late-Successional Reserve allocation and is designed not only to address 
Aquatic Conservation Strategy Objectives but also to address travel and dispersal corridors for many 
terrestrial animals and plants, and to provide for greater connectivity within and between LSR’s.  The 
young, even-aged, managed stands within the Riparian Reserves do not currently meet the desired stand 
characteristics for this allocation (USDA and USDA 1994, B-11 and B-31) but accelerating 
development of desired stand characteristics here is potentially in conflict with the need to retain shade 
on Quartzville Creek and its tributaries.  Quartzville Creek is on the State of Oregon Department of 
Environmental Quality’s 303(d) list of water-quality impaired water bodies because temperatures 
exceed state water quality standards during a portion of the summer months.  Retaining shade in the 
Riparian Reserves is important to meet water quality temperature standards.   
Other issues include:  (1) high road densities and their potential impacts on habitat usability; (2) 
harvest-related activities, especially road construction within an inventoried roadless area; (3) potential 
impacts of stand treatments on special habitats and (4) protection of Outstandingly Remarkable Values 
within the Quartzville Creek corridor so as not to compromise it’s eligibility for designation as a Wild 
and Scenic River.   
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Environmental Consequences 
Introduction:  The alternatives use both active and passive methods of attaining desired stand 
characteristics in the LSR.  The No Action alternative uses passive management to attain project 
objectives on both the uplands and Riparian Reserves within the LSR.  The Proposed Action uses active 
stand treatments on both the uplands and in the secondary-shades zones within Riparian Reserves.  A 
second action alternative actively treats only upland areas of the LSR and limited areas within the 
Riparian Reserves.  It uses passive management in the remainder of the Riparian Reserves.  Both action 
alternatives necessitate the use of various yarding, loading and hauling equipment which require road 
access to treatment areas.  All alternatives use passive management in the primary shade zones within 
Riparian Reserves. 
Consequences:  Late-successional habitat is in short supply in the Pacific Northwest and some 
species dependent on this habitat are in decline, so active or passive methods of attaining desired stand 
characteristics affect the timing of habitat development in the Quartzville LSR, one of many in a 
network of LSR’s in the Pacific Northwest.  Alternatives Two and Three actively treat stands to attain 
desired stand characteristics while Alternative 1 passively addresses these stand objectives.  It is 
estimated that attainment of desired stand characteristics would be perhaps decades faster with active 
treatment than with passive treatment (USDA 2002, 3).  There is some risk with passive management in 
these dense plantations.  Disturbance events that would likely occur here can either put these 
plantations on a “path that leads to complexity” or can begin to unravel the stands depending on a 
variety of factors (USDA 2002, 5).  Both active and passive management can have different effects on 
dependent species or individuals within this LSR.  With active treatments, there may be some short-
term (5 to 10 years) impacts to the species that would ultimately benefit from treatments because 
thinning would open up the canopy on these stands for several years.   
Between alternatives there are differences in the amount of habitat treated which affects the 
timing of attainment of desired habitat conditions in the Quartzville LSR as a whole.  Alternative 1 does 
not actively treat any acres.  This results in a tradeoff between the time it takes to develop late-
successional habitat in the LSR and the potential effect of extending the recovery time for species that 
use this habitat, which is currently in short supply in the Pacific Northwest.  According to forest 
ecologist Jerry Franklin, the structure of young, managed stands differs appreciably from young, natural 
stands that developed following wildfire; so young managed stands are “likely to develop on different 
and, perhaps slower trajectories than those followed by existing late-successional forests...” (Franklin, 
2001).  Alternative 2 actively treats 828 acres and Alternative 3 actively treats 557 acres which would 
contribute to accelerated development of desired habitat conditions within the Quartzville LSR as a 
whole.  In addition, development of more late-successional habitat in this LSR and projects that 
accomplish similar objectives in other LSRs in the network would cumulatively contribute toward 
improved habitat conditions which would eventually aid in the recovery of populations that are in 
decline.   
Differences in access and the types of yarding systems used in the two action alternatives can affect 
logging costs and such things as acres of ground disturbance which can affect soil compaction, soil 
displacement and the potential for noxious weed establishment, etc.  Alternative 2 utilizes skyline 
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yarding on 584 acres, helicopter on 133 acres and ground-based yarding on 111 acres.  Alternative 3 
utilizes skyline yarding on 371 acres, helicopter on 119 acres and ground-based yarding on 67 acres.  
The cost/benefit ratio for Alternative 2 is 2.1 and for Alternative 3 is 1.8.   
There are virtually no differences in the amount of shade affected adjacent to streams in all 
alternatives because primary shade zones are kept intact except for some yarding corridors in the action 
alternatives.   According to the Sufficiency Analysis done for this project, stream temperature increases 
are not expected with any alternative although there is slightly more risk in the Proposed Action than in 
the other alternatives, because it treats stands in the secondary shade zones of Riparian Reserves (see 
Hydrology effects, pages 126-150 and Sufficiency Analysis files for this project which are available for 
review at Detroit Ranger District).  
The tradeoff of not taking any risk in order to protect stream temperatures in the primary shade 
zones along streams is that development of desired stand characteristics, as defined by the NW Forest 
Plan, could be delayed, by perhaps decades.  For example, the young, even-aged, overstocked, managed 
stands here would take longer to develop:  large trees desired for habitat and quality stream shade in the 
Riparian Reserves and large woody component desirable in stream channels to hold sediments and pool 
water for aquatic habitat.  In addition, snow breakage potential is higher in dense stands and in riparian 
areas, also putting these stands at risk (personal communication, district silviculturist Detroit Ranger 
District)  
Tree growth expected from thinning in the secondary shade zones areas in the Proposed Action 
would contribute to improved habitat conditions in the Riparian Reserves and the development of travel 
and dispersal corridors which would contribute to improved connectivity within the LSR, perhaps 
decades sooner than with passive management here.   
Project Location 
The project is located in the Canal, Upper Quartzville and Galena subwatersheds within the 
Quartzville Creek Watershed in T11S, R4E, Sections 10-15, 24, 25, 28, and 33-36; T11S, R5E, 




Figure 1:  Vicinity Map
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Figure 2:  Subwatersheds 
 
 



















Based upon the effects of the alternatives, the responsible official would decide:  
• Which alternative best meets the project purpose of accelerating development of late-
successional stand characteristics in young stands within the Quartzville LSR. 
• Whether the long-term benefits of accelerating development of large trees in portions of 
stands within riparian areas, that are not contributing to primary stream shade or 
channelbank stability, outweighs the potential short-term risks to stream temperatures by 
thinning in the secondary shade zone on Quartzville Creek (a 303 (d) listed stream for 
summer temperatures) and its tributaries  
• Whether it is better to actively treat young stands to accelerate the development of late-
successional stand characteristics or let those young stands develop desired characteristics 
on their own, over a much longer period of time.   
This decision affects the length of time it would take for young stands to develop desired stand 
characteristics within the Quartzville LSR as well as the number of acres treated.  For some species 
dependent on this habitat for their survival, the timing issue is very important. 
Implementation monitoring would be required to evaluate whether stands developed the desired 
late-successional stand characteristics over the long term, whether species benefited by the habitat 
treatments, and whether stream temperatures in Quartzville Creek and its tributaries changed, either 
improved or declined, as a result of project activities.




The Forest Service has prepared this Environmental Assessment in compliance with the National 
Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. This 
Environmental Assessment discloses the direct, indirect, and cumulative environmental impacts that 
would result from the proposed action and alternatives. The document is organized into four parts: 
 
• Introduction: The section includes information on the history of the project proposal, the purpose 
of and need for the project, and the agency’s proposal for achieving that purpose and need. This 
section also details how the Forest Service informed the public of the proposal, how the public 
responded, and what issues were addressed.  
Comparison of Alternatives, including the Proposed Action: This section provides a more detailed 
description of the agency’s proposed action as well as alternative methods for achieving the stated 
purpose. These alternatives were developed based on significant issues raised by the public and 
other agencies. This discussion also includes possible mitigation measures. Finally, this section 
provides a summary table of the environmental consequences associated with each alternative.  
Environmental Consequences: This section describes the environmental effects of implementing the 
proposed action and other alternatives. This analysis is organized by resource area.  Within each 
section, the affected environment is described first, followed by the effects of the No Action 
Alternative that provides a baseline for evaluation and comparison of the other alternatives that 
follow.  
Agencies and Persons Consulted: This section provides a list of preparers and agencies consulted 
during the development of the environmental assessment.  
Appendices: The appendices provide more detailed information to support the analyses presented in 
the environmental assessment. 
 
Additional documentation, including more detailed analyses of project-area resources, may be found in 
the project planning record located at the Sweet Home Ranger District Office in Sweet Home, Oregon. 
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Introduction______________________________   
This section includes information on the background leading up to the project proposal, the 
purpose of and need for the project, and the agency’s proposal for achieving that purpose and need. 
This section also details how the Forest Service informed the public of the proposal, how the public 
responded, and identifies the issues addressed in the analysis. 
Background 
Existing Conditions 
The young, even-aged, managed stands being considered for treatment in this project are 35-45 year 
old stands with diameters of 10 to 14 inches and heights of 60 to78 feet.  The stands were clearcut 
between 1961 and 1972, broadcast burned and densely seeded or planted (see Appendix I for summary 
of stand histories).  They contain little or no legacy downed wood or snags because of past harvest 
practices.  Currently they are densely stocked at 200 to 340 trees per acre and are beginning to see 
effects of overcrowding such as reduced stand vigor, mortality, etc.   
These stands were established to produce high yields of timber for commodity production, not to 
provide old-growth forest habitat.  These dense, second-growth stands offer little in the way of 
structural diversity desired in late-successional habitat.  
When these stands were initially harvested and reforested they were planted densely with the idea 
that they would have been pre-commercially and commercially thinned as they grew and started to 
crowd each other and compete for light and nutrients.  Thinning the stands was done to keep them 
healthy and productive.  When they reached about 85+ years of age, they would have been scheduled 
for harvest, probably by clearcutting and then replanted to begin the cycle again.  In this management 
scenario, the objectives for these stands were aimed at maximizing tree growth to provide a sustained 
yield of timber commodities over time, while also meeting various multiple use objectives.  This 
management resulted in a landscape with a mosaic of timber stands in various seral stages.   
In order to accomplish commodity-based management objectives in an economically efficient 
manner, about 155 miles of roads were constructed to access various harvest units in the analysis area.  
This resulted in the following open road densities within the analysis area: Canal Creek - 2.4 miles per 
square mile; Upper Quartzville Creek – 2.6 miles per square mile and Galena Creek – 1.9 miles per 
square mile.  These three subwatersheds are only a portion of the larger Quartzville Late-Successional 
Reserve which has overall road densities of 3.3 miles per square mile.   
The map on the following page (Figure 3) illustrates the harvest pattern on Forest System lands in 
the Quartzville LSR which created this mosaic as well as the road system developed to access harvest 
units.  The harvest units are color-coded by the decade in which harvest occurred and units in the 
proposed action are outlined in red.  The darker colored units were harvested earlier than the lighter 
colored units.  The map shows about 10,500 acres of harvest since the 1950’s, or about 1/3 or the 
analysis area.
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Figure 3:  Past Harvest Activities
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Listing of the northern spotted owl:  In 1990, the U.S. Fish and Wildlife Service listed the northern 
spotted owl under the Endangered Species Act.  They determined that the spotted owl was threatened 
throughout its range by the loss of suitable habitat as a result of timber harvesting and catastrophic 
events such as fire.  In 1992 they designated critical habitat (CHU’s) for the owls on federal lands and 
later prepared a Draft Recovery Plan for the birds.  The Late Successional Reserve is shown in green 
and the CHU boundary is shown by hatched lines on the map below (Figure 4). 
Figure 4:  Late-Successional Reserve (LSR) and Critical Habitat Unit (CHU) 
 
Changes brought about by the NW Forest Plan 
According to forest ecologist Jerry Franklin, scientists realized that recovery of threatened 
populations of old-growth related species, including the northern spotted owl, would be limited if ample 
late-successional habitat was not available to them.  They knew that this type of habitat was in short 
supply in the Pacific Northwest, so in 1994 the NW Forest Plan allocated a network of large blocks of 
land called Late-Successional Reserves (LSR’s) designed to “meet legal requirements to maintain viable 
Late-Successional Reserve and CHU Boundaries
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populations of native wildlife throughout the region” and to serve as habitat for species dependent on 
this habitat (USDA 2002, 3).   
The map above (Figure 4) shows not only CHU boundaries but also shows the portion of the 
Quartzville Late-Successional Reserve boundaries that fall within the analysis (the green area on the 
map).                                                               
When LSR’s were designated, “intact blocks of late-successional forests no longer existed at the 
desired scale so … LSR’s…actually incorporated fragmented landscapes, portions of which had been 
logged and planted” (Franklin, 2001).  The map below show the “logged and planted” areas included 
within the LSR (Figure 5)  
 
 
Figure 5: Harvest Areas within LSR 
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The stands being considered for treatment with this proposal were part of the “logged and planted” 
inclusions that were allocated to the Quartzville Late-Successional Reserve (LSR).  
After these stands became part of the LSR, the objective for their management changed from even-
aged, high-yield commodity production to maintaining large, contiguous blocks of complex, late-
successional forest habitat for species dependent on this type of habitat.  Based on a variety of research, 
the NW Forest Plan described desired stand characteristics for late-successional habitat as including 
among other things: live old-growth trees, snags, down woody debris, logs in streams, multiple canopy 
layers, canopy gaps, a patchy understory, open tree crowns with heavy limbs, and a diversity of native 
plant species (USDA and USDI. 1994, B-2 and B-3).  These are not the same characteristics that are 
desired for high-yield commodity production in even-aged timber stands.   
When scientists designed the Late-Successional Reserve network they allowed for silvicultural 
treatments of included, managed stands less than 80 years of age, to accelerate the development of 
habitat conditions for species dependent on late-successional/old-growth habitat (USDA and USDI. 
1994, C-12).  In fact,  the NW Forest Plan “encouraged the use of silvicultural practices to accelerate 
the development of overstocked young plantations into stands with late-successional and old-growth 
forest characteristics, and to reduce the risk to Late-Successional Reserves from severe impacts 
resulting from large-scale disturbances and unacceptable loss of habitat” (USDA and USDI. 1994, B-1).  
They reasoned that the sooner this habitat is made available to threatened species dependent upon it for 
their survival, the better their chances of recovery.      
Not only does management direction encourage the use of silvicultural treatments in young, even-
ages, managed stands in the LSR’s but research supports this as well.  This is illustrated by remarks 
made by Tom Mills, PNW Research Station Director who said, “…recent scientific research indicates 
that if the plantations in the LSRs are treated with the proper types of thinning and some other 
management actions, the actions may accelerate the development of some old-growth characteristics by 
decades.  Some benefits in biological diversity could occur within the next two or three decades” 
(USDA 2002, 4).                                                      
 About 34,629 acres of the 83,666 
acre Quartzville LSR is on the Sweet 
Home Ranger District and is being 
considered in this analysis.  Table 1 
shows the current stand ages in the 
portion of Quartzville LSR being 
analyzed for this project.  About one 
third of the stands here are less than 
80 years of age and could potentially 
receive silvicultural treatments now 
and in the future.  Most of these are 
managed stands. 
 
Table 1:  Age Distribution of Managed Stands in LSR 
Stand age in Years Acres Percent of Area 
0-29 5,166 15 
30-49 3,513 10 
50-80 2,557 7 
Subtotal for stands less 
than 80 years of age 
11,236 32% 
80-99 171 <1 
100-149 5,391 16 
150+ 17,831 51 
Subtotal for stands more 
than 80 years of age
23,393 68 
Total 34,629 100 
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Relationship of Project to Various Management Plans, Management Direction, 
Watershed Analysis, LSR Assessments, etc. 
 
Willamette Forest Plan:  This environmental assessment tiers to and relies upon the analysis 
in the 1990 Final Environmental Impact Statement for the Willamette National Forest Land and 
Resource Management Plan (Willamette Forest Plan) and the Final Supplemental Environmental 
Impact Statement on Management of Habitat for Late-Successional and Old-Growth Forest Related 
Species Within the Range of the Northern Spotted Owl (NW Forest Plan) which amended the 
Willamette Forest Plan and forest plans on 18 other National Forests and seven Bureau of Land 
Management districts in 1994. 
The amended Willamette Forest Plan provides resource management direction, defines various 
management areas (MA’s), describes desired conditions for these management areas and outlines 
standards and guidelines under which lands and resources administered by the Willamette National 
Forest are managed.  The relevant management allocations for this project are Late-Successional 
Reserves (MA16) and Riparian Reserves (MA15).  The Riparian Reserve allocation overlays the Late-
Successional Reserve allocation.  The following briefly discusses the goals of these management areas 
and direction for their management. 
 
MA 16 - Late Successional Reserves were intended to maintain large, contiguous 
blocks of complex, late-successional forest habitat for species dependent on this type of habitat for their 
survival.   
The following summary highlights the direction in the NW Forest Plan for LSR management 
allocations.  (Refer to the NW Forest Plan for more details and specific direction). This direction was 
adhered to in the development of this project.   
• “Silvicultural systems proposed for Late-Successional Reserves have two principal objectives:  
(1) development of old-growth forest characteristics…and (2) prevention of large-scale 
disturbances … that would destroy or limit the ability of the reserves to sustain viable forest 
species populations”( USDA and USDI. 1994, B-5).  These objectives are also the primary 
objectives of this proposal (see Purpose and Need, page 24).  
• “Stand management in Late-Successional Reserves should focus on stands that have been 
regenerated following timber harvest or … that have been thinned. (This includes) stands that 
would acquire late-successional characteristics more rapidly with treatment, or are prone to 
fire, insects, diseases, wind or other disturbances that would jeopardize the reserve.  
Depending on stand conditions, treatments could include, but should not be limited to:  (1) 
thinning or managing the overstory to produce large trees; release advanced regeneration of 
conifers, hardwoods, or other plants; or reduce risk from fire, insects, disease or other 
environmental variables, etc.  For clarification it was noted that “(thinning) prescriptions 
should encourage development of diverse stands with large trees and a variety of species in 
the overstory and understory.  Prescriptions should vary within and among stands.”  (USDA 
and USDI. 1994, B-6).  The Proposed Action would treat managed stands with the goal of 
accelerating development of late-successional stand characteristics through variable density 
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thinning which also encourages stand diversity.  Treatment prescriptions also vary within 
and among stands. 
•  “A management assessment shall be prepared for each large Late-Successional Reserve (or 
group of smaller Late-Successional Reserves) before habitat manipulation activities are 
designated and implemented” (USDA and USDI. 1994, C-11).  This was accomplished in the 
Mid-Willamette LSR Assessment in 1998. 
• “Thinning or other silvicultural treatments inside reserves are subject to review by the 
Regional Ecosystem Office to ensure that the treatments are beneficial to the creation of late-
successional forest conditions.  The Regional Ecosystem Office may develop criteria that 
would exempt some activities from review” (USDA and USDI. 1994, C-12).  On July 9, 1996 
the Regional Ecosystem Office (REO) issued a letter outlining the criteria that “exempted 
certain commercial thinning projects in Late-Successional Reserves”…from review by the 
REO and on May 9, 1995 they issued a letter outlining criteria to exempt certain timber stand 
improvement projects from review by the REO.  Those criteria and evidence that this project 
meets those criteria is outlined later in this section of the environmental assessment.   
• For areas west of the Cascades, such as this project, allowances were made for silvicultural 
treatments such as thinning  “…in stands up to 80 years old regardless of the origin of the 
stands …(for the purpose of benefiting) the creation and maintenance of late-successional 
forest conditions” (USDA and USDI. 1994, C-12).  All stands proposed for treatment are less 
than 80 years old and are being treated to accelerate the development of late-successional 
forest conditions (see summary of stand history of each unit in Appendix I). 
• Road construction in Late-Successional Reserves … is not recommended unless potential 
benefits exceed the costs of habitat impairment.  If new roads are necessary to implement a 
practice that is otherwise in accordance with these guidelines, they would be kept to a 
minimum, be routed through non-late-successional habitat where possible, and be designed to 
minimize adverse impacts…” (USDA and USDI. 1994, C-16).  About 100 feet of new, native-
surface temporary road construction would be necessary to accomplish stand treatment 
objectives for this area.  Although not new construction, about 1.4 miles of existing, native-
surface temporary roads and 5.28 miles of closed and water barred, system roads would have 
to be re-opened to access harvest unit in the Proposed Action.  The accelerated development 
of habitat conditions within the LSR is thought to outweigh the affects of the short-term use of 
these roads during harvest operations.  With the exception of the new construction, the roads 
occur on existing road beds and would be closed following harvest activities.  In addition, all 
of the proposed roads are in non-late-successional habitat. 
• “In Late-Successional Reserves, a specific fire management plan would be prepared prior to 
any habitat manipulation activities.  This plan … should specify how hazard reduction and 
other prescribed fire applications would meet the objectives of the Late-Successional 
Reserve” (USDA and USDI. 1994, C-18).  A fire management plan was included in the Mid-
Willamette LSR Assessment, 1998.   
• “Evaluate impacts of non-native species (plant and animal) currently existing within reserves, 
and develop plans and recommendations for eliminating or controlling non-native species that 
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are inconsistent with Late-Successional Reserve objectives…” (USDA and USDI. 1994, C-
19).  Mitigation measures would be  implemented to minimize potential introduction of non-
native plants into the LSR such as washing equipment working in the area, obtaining gravel 
for road work from weed-free sources, seeding disturbed areas with native species, surveying 
and removing individuals and populations of non-native plants in harvest units and along 
road systems, etc.      
 
MA -15 Riparian Reserves are one of the components of the Aquatic Conservation 
Strategy outlined in the NW Forest Plan.  Riparian Reserves serve to: (1) restore and maintain the 
ecological health of watersheds and aquatic ecosystems on public lands at the watershed and 
landscape scales; (2) protect habitat for fish and other riparian-dependent species and (3) restore 
currently degraded habitats.   
Riparian Reserves were intended to “provide an area along all streams, wetlands, ponds, lakes, 
and unstable and potentially unstable areas where riparian-dependent resources receive primary 
emphasis” (NW Forest Plan, page A-5).  They also serve to “improve travel and dispersal corridors 
for many terrestrial animals and plants, provide for greater connectivity within the watershed,” and 
serve as connectivity corridors among Late-Successional Reserves. (USDA and USDI. 1994,A-5 
and B-13). 
Riparian Reserve management areas usually include at least the water body, inner gorges, all 
riparian vegetation, 100-year floodplain, landslides, and landslide-prone areas.  The widths of the 
reserves are based on some multiple of a site-potential tree, or a prescribed slope distance, 
whichever is greater.   
The following summary highlights the direction in the NW Forest Plan for Riparian Reserve 
management allocations.  (Refer to the NW Forest Plan for more details and specific direction). 
This direction was adhered to in the development of this project.   
• Management activities must be consistent with Aquatic Conservation Strategy (ACS) 
Objectives (USDA and USDI. 1994, 11).  Proposed activities were designed to be 
consistent with ACS objectives as evidenced by the hydrology report in Appendix E.  
• The Aquatic Conservation Strategy in the Northwest Forest Plan included a requirement to 
prepare comprehensive watershed analyses for all fifth field watersheds.  It also stated that 
watershed analysis should be completed prior to construction of new roads or landings in 
Riparian Reserves.  In the Proposed Action, 100 feet of new, native surface temporary spur 
roads would be constructed within a Riparian Reserve, but not in the primary shade zone.  
A watershed analysis was completed for the Quartzville Watershed in September 2002.   
• “Apply silvicultural practices for Riparian Reserves to control stocking, reestablish and 
manage stands, and acquire desired vegetation characteristics needs to attain Aquatic 
Conservation Strategy Objectives” (USDA and USDI. 1994, C-32).   The Proposed Action 
utilized silvicultural practices in Riparian Reserve Management Areas, but outside of 
primary shade zones, to acquire desired vegetation characteristics there.  
• Minimize road and landing locations in Riparian Reserves.  During project planning efforts 
were made to minimize road and landing impacts on Riparian Reserves.  Yarding of harvest 
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units is often dictated by topography when skyline and ground-based harvest systems are 
used.  Every effort was made to minimize roads and landings in Riparian Reserves.  In the 
Proposed Action there are three closed logging spur roads, constructed during the first 
entry, totaling 1.4 miles that would be reopened and 100 feet of new, native surface 
temporary spur that would be constructed within Riparian Reserves, but not in the primary 
shade zones.  These roads would be used during harvest operations and closed with a berm 
and water barred following harvest activities. In addition the following occur in the 
Riparian Reserve allocation but occur outside of riparian non-harvest buffers:  (1) five 
helicopter landings, all of which are existing landings but one landing needs to be 
expanded in size; (2) six skyline landings  and (3) six ground-based yarding landings.  
Furthermore, there are two ground-based yarding stream crossings which would be 
designated perpendicular to the stream channel on intermittent streams, as per BMP 
standards, and two proposed harvest units where skyline yarding would occur across 
streams.  Full suspension would be required across the streams and when yarding through 
Riparian Reserves.   Trees felled for yarding corridors would be left in place.  Where 
possible, they would be felled into stream channels to provide large wood.   
• “Active silvicultural programs would be necessary to restore large conifers in Riparian 
Reserves.  Appropriate practices may include …thinning densely-stocked young stands to 
encourage development of large conifers…These practices can be implemented along with 
silvicultural treatments in upland areas, although the practices would differ in objective 
and, consequently design.”  (USDA and USDI. 1994, B-31). Alternative 2 proposes 
thinning to encourage development of large conifers within the secondary shade-zone in 
Riparian Reserves.   
• In a March 2004, the Decision to Clarify Provisions Relating to the Aquatic Conservation 
Strategy, established the following requirements for projects within Riparian Reserves:   “a 
project record for a project within Riparian Reserves must: (1) describe the existing 
condition, including the important physical and biological components of the fifth field 
watersheds in which the project area lies; (2) describe the effect of the project on the 
existing condition; and (3) demonstrate that in designing and assessing the project the 
decision maker considered and used, as appropriate, any relevant information from 
applicable watershed analysis.”  The proposed action in the Quartzville LSR Thin Planning 
Area includes thinning in Riparian Reserves.  Descriptions and disclosure of effects can be 
found in Chapters 2 and 3, and in the Hydrology Report in Appendix E.  Other documents 
such as the Sufficiency Analysis are kept on file with the District Hydrologist and are 
available for public review at the Detroit Ranger District office. 
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Regional Ecosystem Office Letter RE:  Criteria to Exempt Specific 
Silvicultural Activities in LSR’s and MLSAs from REO Review:  This letter is 
incorporated by reference into this document.  A copy of the letter is included in Appendix J.  On 
May 9, 1995 the Regional Ecosystem Office (REO) issued a letter outlining the criteria that exempt 
“certain pre-commercial thinning, release and reforestation activities within LSRs from REO 
review.”   
 
Regional Ecosystem Office Letter RE:  Commercial Thinning Projects in 
LSR’s:  This letter is incorporated by reference into this document.  A copy of the letter is 
included in Appendix J.  On July 9, 1996 the Regional Ecosystem Office (REO) issued a letter 
outlining the criteria that “exempt certain commercial thinning projects in Late-Successional 
Reserves”…from review by the REO.  These projects were exempted because “such projects have a 
high likelihood of benefiting late-successional forest conditions” provided they meet the following 
criteria: 
Table 2:  Regional Ecosystem Office (REO) Criteria to Exempt Specific Silvicultural Activities in LSR's 
from REO Review 
Criteria for Exemption of “certain pre-commercial 
thinning, release and reforestation activities within 
LSR’s from REO Review 
How Criteria is Addressed in this 
Proposal 
Pre-commercial thinning where stand is overstocked and 
prescription should indicate that the development of late-
successional conditions would be accelerated or enhanced, cut 
trees less than 8”dbh, skidders or harvesters not used, 
treatments promote species diversity including hardwoods and 
shrubs, treatments include varied spacing, treatments minimize 
need for future entries, and cutting is done with hand tools 
including chain saws 
Pre-commercial thinning/release is proposed in 
the LSR, see maps in Post-sale Activities Plan 
(Appendix B). Pre-commercial thinning 
prescriptions meet requirements in this letter. 
Release:  competition from undesirable vegetation delays the 
development of late-successional conditions and modeling 
shows late-successional conditions would be enhanced with 
treatment, cut material is less than 8” dbh, no skidders or 
harvesters used, treatments promote natural diversity, and 
cutting is done with hand tools including chain saws 
Pre-commercial thinning/release is proposed in 
the LSR, see maps in Post-sale Activities Plan 
(Appendix B).  Release prescriptions meet 
requirements in this letter. 
Reforestation and Revegetation:  no site preparation is 
required other than hand scalping, reforestation is necessary to 
quickly reach late-successional conditions, etc., treatments 
promote natural species diversity, treatments result in varied 
spacing and treatments minimize the need for future entries.  
Planting would be done using post-sale funding, 
as available.  It would occur in DTR areas 
where minor species would be planted to 
promote diversity.  In addition, underplanting 
would occur in Riparian Reserves and some 
thinned stands to increase stand diversity and 
help develop a second canopy layer. 
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Table 3:  Regional Ecosystem Office (REO) Criteria for Exemption from REO Review  
Criteria for Exempting Thinning Projects from REO Review Where Criteria is Addressed in 
this Proposal 
The purpose of the treatment is to develop late-successional conditions.  The 
treatment would result in long-term development of vertical and horizontal 
diversity, snags, coarse woody debris (logs), and other stand components 
benefiting late-successional forest-related species.  Also, to the extent practicable, 
create components that would benefit these species in the short-term.   
Summary 




Negative short-term effects are outweighed by long-term benefits to species and 
won’t lesson the short-term functionality of the LSR as a whole. 
Environmental Consequences 
Leave tree criteria provide for such things as culturing individual trees for large 
crowns and limbs and retention of characteristics that induce disease, damage and 
mortality or habitat consistent with LSR objectives. 
Leave tree criteria, especially in DTR’s 
and retention of existing snags, etc. 
would encourage these conditions.   
Coarse Woody Debris (CWD) objectives should be based on research that shows 
optimum levels of habitat. 
Based on Decayed Wood Advisor (2003) 
DecAid Model and Mid-Willamette LSR 
Assessment Recommendations 
Stand is not currently a complex, diverse stand that would soon meet LSR 
characteristics without treatment. 
Existing conditions 
Vegetation effects 
Stand is less than 80 years old or exceeding 20 inches DBH. Stands are 35 to 45 years old with 
diameters of  10 -14 inches dbh  
Stand is overstocked Stands are overstocked and contain 200 – 
340 trees per  acre  
Treatments are designed to increase tree size, crowns and other desirable 
characteristics 
Purpose and Need 
Proposed Action 
Prescription is supported by information or modeling indicating achievement of 
LSR characteristics would be accelerated. 
Vegetation effects 
Treatment is primarily an intermediate thinning, and development of a second 
canopy layer is no more than an associated, limited objective as follows: 
1. 10% or more would remain unthinned. 
2. 3-10% would be in openings roughly ¼  to ½ acres in size 
3. 3-10% would be heavily thinned 
Alternative 2 
Alternative 3 
Treatment doesn’t inappropriately simplify stands. Vegetation Effects 
Treatment includes falling green trees or leaving snags and existing debris to help 
meet coarse woody debris objectives. 
Alternative 2 
Alternative 3 
Snag objectives are part of the desired future condition…make progress toward 





Habitat improvements outweigh  habitat losses due to road construction Alternative 2 
Alternative 3 
Environmental Consequences  
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2001 Amendment to Willamette Forest Plan:  In January 2001, the Willamette Forest 
Plan was further amended by the, Record of Decision and Standards and Guidelines for Amendments to 
the Survey and Manage, Protection Buffer, and other Mitigation Measures Standards and Guidelines 
(USDA and USDI, 2001) which amended a portion of the Northwest Forest Plan, and thus the 
Willamette Forest Plan, by adopting new standards and guidelines for Survey and Manage and 
Protection Buffer species, and other mitigating measures.   
 
Second 2004 Amendment to Willamette Forest Plan:  In March 2004, another Record 
of Decision Amending Resource Management Plans for Seven Bureau of Land Management Districts 
and Land and Resource Management Plans for Nineteen National Forests Within the Range of the 
Northern Spotted Owl, amended a portion of the Northwest Forest Plan, and thus the Willamette Forest 
Plan, by clarifying the proper spatial and temporal scale for evaluating progress toward attainment of 
Aquatic Conservation Strategy (ACS) objectives and by providing clarification that no project level 
finding of consistency with ACS objectives is required. 
The proposed action and all action alternatives detailed in this environmental assessment are 
designed to be consistent with direction provided throughout the amended Willamette Forest Plan. 
 
Quartzville Watershed Analysis (Sept. 2002) is incorporated by reference and is 
available for public review at the Sweet Home Ranger District office.  As recommended by the Aquatic 
Conservation Strategy in the Northwest Forest Plan a comprehensive watershed analyses was 
completed for the Quartzville watershed in September 2002. This project lies within the area studied in 
this watershed analysis.   
Recommendations from this watershed analysis as they relate to this project include the following:   
• “density management and thinnings … (which) emphasize enhancement and restoration 
opportunities that target stands in Riparian Reserves, (Late Successional Reserves) LSR, … 
lands in Critical Habitat that have been managed primarily for timber harvest in the past” 
(USDA and USDI, 2002).   
• “implement density management prescriptions to develop and maintain late-seral forest stand 
characteristics…(Desirable) stand characteristics include larger trees for a large green tree 
component and recruitment of large standing dead/down coarse woody debris in future 
stands, multi-layered stands with well developed understories, and multiple species that 
include hardwoods and other minor species” (USD and USDI, 2002)  
• “Density management would be prescribed primarily in mid-seral stands in the stem 
exclusion stage to encourage the development of late-seral forest conditions.  Priorities for 
density management to accelerate the development of late-seral forest conditions would be 
high in Riparian Reserves, LSR, … lands in Critical Habitat.”  It also recommended 
development of late-seral forest stand characteristics, especially in managed stands in LSR’s, 
Riparian Reserves, etc.  (USDA and USDI, 2002, Ch. 7 pg. 6). 
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Mid-Willamette LSR Assessment (August 1998) is incorporated by reference and is 
available for public review at the Sweet Home Ranger District office. As required in the NW Forest 
Plan, the 83,666 acre Quartzville LSR was analyzed in the 1998 Mid-Willamette LSR Assessment which 
determined that since the mid-1900’s the LSR has seen a 32% decrease in late-successional and interior 
forest habitat.  This decrease was in a large part due to harvest activities.  At the time of the assessment, 
about 41% of the LSR was in early, early-mid, and mid seral stages.  Young stands in these early seral 
stages do not yet meet the late-successional or old-growth habitat characteristics desired within this 
LSR management allocation.  Some tree growth has occurred since 1998 moving some of the youngest 
stands out of the earliest seral stages, but overall the percentage of stands not meeting late-successional 
stand characteristics is about the same now as it was in 1998.  In its recommendations, the Mid-
Willamette LSR Assessment suggested some urgency in promoting late-seral conditions within the 
Quartzville LSR by “treating a range of seral stages in plantations in as short of time as possible” 
(USDA and USDI. 1998b, 163).    
Besides reductions in late-successional habitat, the assessment determined that this LSR exceeded 
desired road densities which can negatively impact the function and usability of LSR habitat.  The LSR 
Assessment recommended reducing road densities to improve function and usability of LSR habitat.   
Further, this assessment determined that the Quartzville LSR (RO213) has the following key issues:  
late-successional forest, road density and within and between LSR connectivity.   
• Late successional forest – Many of these stands (early through mid seral stands) may benefit 
from density management within the next 30 years (USDA and USDA. 1998, Chap IV, page 12).  
Commercial thinning opportunities are predominately in the “dense uniform conifer stands” of 
the early mid seral stands” (USDA and USDA. 1998, Chap IV, pg 121).  This proposal would 
commercially thin dense uniform conifer stands in these seral stages. 
• Road density- “Much restoration of late-successional forest conditions from past effects of roads 
may be needed in Quartzville …, due to their relatively large size and high overall road density”  
(USDA and USDA. 1998, Chap II pg 63). The assessment goes on to state that those portions of 
LSRs above 2 mi/mi2 should receive attention for treatment so that they can meet long-term 
objectives, LSR-wide.  This recommendation is especially pertinent to …Quartzville RO213)… 
(USDA and USDA. 1998, Chap IV, pg 118).  Road densities in the analysis area range from 1.9 
to 2.6 open road miles per square mile.  Opportunities to close roads were analyzed and many 
would be implemented as a result of the proposed action. 
• Within and between LSR connectivity-“Connectivity within ….Quartzville is negatively 
impacted by the amount and juxtaposition of non-connected late-successional habitat on federal 
lands.  …  These conditions result in isolated blocks of habitat or blocks of habitat that are 
connected by relatively narrow causeways.  Enhancing connectivity and avoiding further 
degradation of connectivity on federal lands within these LSRs is a priority in improving the 
function of these LSRs. (USDA and USDA. 1998, Chap III pages 79-80).  …..Restoring and 
avoiding further degradation of connectivity within these areas should be a priority when 
developing treatments (USDA and USDA. 1998, chap IV, page 117.).  The proposed action 
addresses improving connectivity within the LSR by accelerating development of early seral 
stands, by designing harvest areas such that existing interior forest is maintained and 
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aggregating treatments, where possible, to promote larger patches of developing late-seral 
forests. 
 
Northwest Forest Plan Temperature TMDL Implementation Strategies 
(September 2005) is incorporated by reference and is available for public review at the Sweet 
Home Ranger District office.  This document evaluated the Aquatic Conservation Strategy objectives 
outlined in the NW Forest Plan and developed a tool called the “Sufficiency Analysis” to ensure stream 
temperature water quality standards are met on 303 (d) listed water quality impaired streams.  The 
document “provides a basis for analyzing stream shade, effects of shade on stream temperature, and 
management of riparian areas to meet water quality and broader objectives embodied in the NWFP 
Aquatic Conservation Strategy (ACS)” (Northwest Forest Plan Temperature TMDL Implementation 
Strategies,  page 4).  The “Sufficiency Analysis” was used to analyze project impacts on stream 
temperatures for this project.  This analysis is incorporated by reference into this document and is 
available for public review at the Detroit Ranger District office of the Willamette National Forest  (see 
Environmental Consequences, pages 75 to 181  and Appendix J).  
 
The Willamette Forest Roads Analysis, 1998 as amended in 2003:   This analysis 
is incorporated by reference and is available for public review at the Sweet Home Ranger District 
office.  This analysis resulted in the identification of a network of Key Forest Roads “to provide 
sustainable access to National Forest System lands for administration, protection, and utilization in a 
manner consistent with Willamette Forest Plan guidance and within the limits of current and likely 
funding levels” (USDA. 2003, p. 2).  This analysis identified five roads in the analysis area as being 
Key Forest Roads.  They are:  the first 2.6 miles of road 1131, the first 2.1 miles of road 1131 101, road 
1100, road 1133, and road 1152.   
The analysis goes on to say, “Roads that are not selected as Key Forest Roads will generally be 
candidates for some form of treatment that stabilizes their erosion potential and reduces that impact on 
the resources.  These roads will be considered for closure, stabilization, or, if unneeded 
decommissioning.  Their status will be determined with input from watershed, district or project 
planning, NEPA, or as travel management plans are developed in response to local resource and social 
issues.  Declining road maintenance budgets will also be a factor.  Non-Key Forest Roads that pose an 
immediate threat to resources may require a physical barrier to eliminate traffic or may be 
decommissioned” (USDA.  2003, p. 4) 
The interdisciplinary team for this project analyzed non-key forest roads within the analysis area 
for closures.  Planned future use, fire access, maintenance requirements and disturbance patterns were 
considered.  In all about 29 miles of roads were recommended for closures.   
 
Wild and Scenic Rivers Act, 1968:  Quartzville Creek was recognized in the Willamette 
Forest Plan as a potential candidate for Wild and Scenic River (WSR) designation.  It was determined 
eligible for a “Recreation” designation base on its scenic and recreation qualities. Proposed actions 
have been designed to maintain the Outstandingly Remarkable Values for this steam, so as not to 
preclude potential Wild and Scenic River designation.  
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Middle Santiam Inventoried Roadless Area was studied in RARE I and II.  A portion of 
the original area was established as the Middle Santiam Wilderness in the Oregon Wilderness Act of 
1984 (this part is located just south of the current Roadless area), part of the remainder was released 
for multiple use management and has been developed and the remaining portion is the current Middle 
Santiam Roadless Area.  Direction for activities within Inventoried Roadless Areas is outlined in Forest 
Service Interim Directive 1920-2006-1 which became effective on January 16, 2006. 
The policy under this interim direction states that:  “Inventoried roadless areas contain important 
environmental values that warrant protection.  Accordingly, until a forest-scale roads analysis (FSM 
7712.13b) is completed and incorporated into a forest plan, inventoried roadless areas shall, as a general 
rule, be managed to preserve their roadless characteristics.  However, where a line officer determines 
that an exception may be warranted, the decision to approve a road management activity or timber 
harvest in these areas is reserved to the Chief or the Regional Forester as provided in FSM 1925.04a 
and 1925.04b.  On a project-specific basis, the Chief, for good cause, may grant exceptions to the 
reservations of authority set out in this interim directive, upon the written request of a Regional Forester 
or Forest Supervisor.”   
The Regional Forester has been given the authority to review timber harvest projects in inventoried 
Roadless areas under specific circumstances outlined in the directive.  One of those circumstances is 
where “the timber is generally small-diameter material and the removal of timber is needed to improve 
habitat for listed or proposed threatened and endangered species, or for sensitive species (FSM 2670). 
The map on the next page (Figure 6) shows the arrangement of harvest units in the Proposed 
Action in relationship to the Middle Santiam Roadless Area. One of these young, previously-managed 
stands falls within the Middle Santiam Roadless area.  This unit is proposed to be thinned using a 
helicopter so no roads or landings would be constructed in the Roadless area.  The proposed harvest in 
the inventoried Roadless area has been sent to the Regional Forester for review.   
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Purpose and Need for Action _____________________________  
The purpose of this proposal is to accelerate development of late-successional 
stand characteristics in young stands within the Quartzville Late Successional Reserve (LSR 
#RO213).  This would be done using a combination of silvicultural harvest prescriptions designed 
to hasten attainment of habitat conditions in overstocked, young, even-aged, managed stands within 
the LSR to improve habitat conditions and function for late-successional and old-growth related 
species.  Additional reasons for the proposal are to encourage development of stand conditions 
within Riparian Reserves, in the LSR, that contribute to a healthy riparian ecosystem and improved 
habitat connectivity within the LSR.  
There is not a complete understanding of what constitutes late-successional/old growth habitat 
but there is general agreement within the scientific community as to some basic desired stand 
characteristics including large live and dead trees, large downed logs, occasional gaps in the tree 
canopy, a variety of tree ages, sizes and species, “a deep, complex canopy, and patches of young 
trees, shrubs, and herbs on the forest floor” (USDA. 2002,  2, USDA and USDA. 1998, 162; USDA 
and USDA. 1994, B-6; and the USDA and USDA, 2002, Ch. 7, pg. 6). 
Based on the current understanding of desired stand characteristics for late-successional habitat, 
and management direction and recommendation outlined above, project objectives for these young, 
structurally simplified stands include:   
• Encouraging development of the following stand characteristics: 
1) an appropriate stand component of large diameter trees  
2) variations in stand densities that are occasionally interspersed with small 
openings 
3) multi-layered stands with well developed understories 
4) snags and down woody material of sufficient size and arrangement to meet 
habitat and ecological needs  
5) complex stand structure and diversity 
6) diverse, native species composition including hardwoods and other minor 
species 
• Encouraging development of connectivity within the Quartzville LSR to aid in 
dispersal and genetic exchange that contributes to species viability (USDA and 
USDI,1998b) 
• Reducing open road densities within the LSR to improve habitat function and usability 
while also providing adequate access for forest management and recreational activities 
(USDA and USDA, 1998b)  
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• Contributing to long-term forest health in the LSR including: 
1) Minimizing the spread of existing non-native plants/noxious weeds and 
avoiding introduction of any additional species or populations of non-native 
plants/noxious weeds into the LSR for the long-term. 
2) Increasing resistance of the LSR to disturbances such as fire, insects, diseases, 
etc.  
• Meeting state water quality standards, especially stream temperatures, on Quartzville 
Creek (a 303 (d) listed stream because summer stream temperatures exceed standards) 
and its tributaries.   
 
This action is needed because these second-growth stands offer little in the way of 
structural diversity desired in Late-Successional Reserves.  These stands were established to 
produce high yields of timber for commodity production, not to provide late-successional forest 
habitat.   
The stands being considered for treatment in this project are even-aged, 35 to 45 years old, 
managed stands with diameters of 10 to14 inches and heights of 60-78 feet.  They have few 
biological legacies such as snags and downed wood.  Currently they are densely stocked at 200 to 
340 trees per acre and are beginning to see the effects of overcrowding such as reduced stand vigor 
and mortality. Prior to 1994, management objectives for stands in the analysis area were generally 
aimed at maximizing tree growth to provide a sustained yield of timber commodities over time, 
while also meeting various multiple use objectives.  This management resulted in a landscape with 
a mosaic of timber stands in various seral stages.    
In 1994, the NW Forest Plan designated a network of Late-Successional Reserves (LSR) 
designed to “meet legal requirements to maintain viable populations of native wildlife throughout 
the region” (USDA 200,3).  The designation of this LSR network changed the management 
direction for these stands when they were allocated to the Quartzville Late Successional Reserve.  
Now the objective for their management is to maintain large, contiguous blocks of complex, late-
successional forest habitat for species dependent on this type of habitat.   
When the LSR’s were designated, the drafters of the NW Forest Plan understood that they 
contained a variety of seral stages and allowed for silvicultural treatments in stands less than 80 
years of age to accelerate the development of habitat conditions for species dependent on late-
successional/old growth habitat (USDA and USDI. 1994, C-12).   The plan states that “silvicultural 
systems proposed for Late-Successional Reserves (should) have two principal objectives:  (1) 
development of old-growth forest characteristics including snags, logs on the forest floor, large 
trees, and canopy gaps that enable establishment of multiple tree layers and diverse species 
composition; and (2) prevention of large-scale disturbances by fire, wind, insects, and diseases that 
would destroy or limit the ability of the reserves to sustain viable forest species populations.” 
(USDA and USDI. 1994, B-5).  It further states that thinning prescriptions should encourage 
development of diverse stands with large trees and a variety of species in the overstory and 
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understory (and that) prescriptions should vary within and among stands.” (USDA and USDI. 
1994,B-6).   
Studies have shown that uniform age and spacing of plantations makes them particularly 
subject to poor differentiation and even stagnation (Oliver and Larson 1990).  Repeated, heavy 
thinning in these stands can allow them to develop structure similar to natural, old forests in a much 
shorter time period than would occur if high densities were maintained (Barbour et al. 1997, 
Busing and Garman 2002, Carey et al. 1999, Garman et al. 2003, Latta and Montgomery 2004, 
McComb et al. 1993, Poage and Tappeiner 2002, Tappeiner et al. 1997). It is estimated that 
attainment of desired stand characteristics would be perhaps decades faster with active treatment 
than with passive management.  According to forest ecologist Jerry Franklin, the structure of 
young, managed stands differs appreciably from young, natural stands that developed following 
wildfire; so young managed stands are “likely to develop on different and, perhaps slower 
trajectories than those followed by existing late-successional forests...” (Franklin,2001).  Also, 
there is some risk with passive management in these dense plantations since disturbance events that 
would likely occur here can either put these plantations on a “path that leads to complexity” or can 
begin to unravel the stands depending on a variety of factors (USDA. ,2002, 5).   
Managing these young, dense stands through variable density thinning, introduction of small 
gaps in the stands, snag and coarse woody debris creation, etc. are useful tools in accelerating 
attainment of desired stand characteristics in the LSR (USDA and USDI. 1994, B-1, B-6).   
As required in the NW Forest Plan, the 83,666 acre Quartzville LSR was analyzed in the 1998 
Mid-Willamette LSR Assessment which in its recommendations suggested some urgency in 
promoting late-seral conditions within this LSR by “treating a range of seral stages in plantations in 
as short of time as possible” (USDA and USDI. 1998b, 163).  This recommendation showed a need 
for treating managed stands, such as those proposed in this project. 
A second management allocation within the analysis area, Riparian Reserves, were designated 
in the NW Forest Plan as part of the Aquatic Conservation Strategy (ACS) not only to protect water 
bodies and aquatic resources but also to improve travel and dispersal corridors for many terrestrial 
animals and plants, provide for greater connectivity within the watershed, and serve as connectivity 
corridors within and between Late-Successional Reserves.  This connectivity aids in dispersal and 
genetic exchange which contributes to species viability.  In order to achieve these objectives the 
ACS allowed for silvicultural practices in Riparian Reserves to control stocking, reestablish and 
manage stands and acquire desired vegetation characteristics needed to attain stand characteristics 
necessary for riparian-dependent species.  In the young, dense, overstocked stands proposed for 
treatment, the goal is to accelerate growth and development of larger trees needed to attain these 
objectives, while also retaining adequate shade along stream channels to maintain desired stream 
temperatures on these 303 (d) listed streams 
Why is this action needed now?:  This proposal should be undertaken now, 
rather than later in the life cycle of the stands because the young stands are more apt to respond to 
treatments and because the Mid-Willamette Late Successional Reserve Assessment suggested some 
urgency in promoting late-seral conditions within the LSR by their recommendation of “treating a 
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range of seral stages in plantations in as short of time as possible” (page 163).  Also, these stands 
were planted at densities that assumed that thinning would take place during stand development to 
maintain healthy trees.   
The northern spotted owl, listed as a threatened species, and many other plant and animal 
species are dependent on late-successional habitat for their survival.  The supply of this type of 
habitat is limited and takes a long time to develop, so the sooner we develop these stand conditions 
within the LSR network the better for these species.  Forest ecologist, Jerry Franklin, describes why 
young stand treatments in LSR’s should be undertaken now, rather than later in the life cycle of the 
stands.   
“So, if nature would eventually do most of the job anyway – why should we proceed with 
young stand treatments in LSRs?  Because, by carrying out appropriate young-stand treatments we 
can contribute greatly to the restoration of old-growth structure.  In my view, (we) should do so for 
the good of both the forest and society.  We really do not want to wait several centuries for nature 
to do the job alone, assuming that she would.  Good-quality old-growth forests are in short supply 
in our region—we need to expand the extent of structurally-complex forests as quickly as possible 
to achieve our goals, including reducing the risks to late-successional forest species.  We need to 
reestablish the integrity and capability of the LSRs as quickly as possible.” (Franklin, 2001)  
Also, if this action is delayed for a long time the opportunity would be lost because the NW 
Forest Plan states that in LSR’s “there is no harvest allowed in stands over 80 years old (USDA and 
USDI. 1994,C-12). 
This action responds to the goals and objectives outlined in the 
Willamette Forest Plan (1990) as amended by the NW Forest Plan (April 1994), and helps move 
the project area towards desired conditions described in that plan.  The NW Forest Plan designated 
the Quartzville LSR land allocation and defined its purpose to “protect and enhance conditions of 
late-successional and old-growth forest ecosystems, which serve as habitat for late-successional and 
old-growth related species including the northern spotted owl.”  The plan also identified thinning of 
young managed stands within LSR’s as a useful tool for accelerating the development of late-
successional habitat features (USDA and USDI. 1994, B-6).   
Late Successional Reserves, as designated, contain a mixture of seral stages so the NW Forest 
Plan acknowledged the potential need for active management in the LSR’s to achieve desired 
objectives within the land allocation.  The plan allowed for silvicultural treatments in stands less 
than 80 years old to accelerate the development of late-successional forest structural characteristics 
to improve habitat conditions for species dependent on these habitats.   
Streams and their associated Riparian Reserves form an intricate network throughout the LSR.   
The dominant management focus for Riparian Reserves is to meet the Aquatic Conservation 
Strategy (ACS) objectives which are generally compatible with LSR objectives.  Silvicultural 
treatments can be used in riparian areas to acquire desired vegetation characteristics there (USDA 
and USDI. 1994, C-32). 
In addition, the Quartzville Watershed Analysis recommends development and maintenance of 
late-seral forest stand characteristics using density management prescriptions.  The analysis states 
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that “density management and thinnings should emphasize enhancement and restoration 
opportunities that target stands in Riparian Reserves, LSR’s… (and) in Critical Habitat that have 
been managed primarily for timber in the past.”  (USDA and USDI. 2002, Ch.7 Pg. 6).   
Also, the Mid-Willamette Late-Successional Reserve Assessment has Objectives and Treatment 
Recommendations for different Landscape Blocks within the LSR (VI 160-164). The proposed 
thinning stands fall within a mix of three Landscape Blocks A, B1, and B2 (see map of Landscape 
Blocks - Figure 7).  The objectives and treatment recommendations within each block are as 
follows (USDA and USDI. 1998b, 162): 
Landscape Block A represents the best late-successional habitat in these LSRs.  Treatments, 
when needed, within block A should be scheduled in a group to minimize the number of entries and 
disturbance (USDA and USDA. 1998b, Chap IV page 117). 
• Landscape Block A – Maximize the long-term functioning of the late-successional habitat, 
realizing some localized short-term impacts are acceptable on a small scale. Treat range of 
seral stages in plantations in as short a time as possible. Use minimum entries on those 
stands where site-specific factors show that they would benefit from treatment. Close any 
roads not needed for other concerns. 
Landscape blocks B1 and B2 are the highest priority for treating densely stocked early and 
early-mid seral stands.  These landscape blocks have the potential to develop a significantly greater 
number of stands with late-successional structure over the next 20 to 50 years (USDA and USDA, 
1998b Chap IV, pg 117). 
• Landscape Block B1 – Maintain existing connectivity and interior forest. Aggregate 
treatments to promote large patches of developing late-seral forest. A mix of treatment 
options should be used in the block. Multiple entries may be necessary to maintain canopy 
coverage in early to mid-seral stands. Buffer interior forest when doing commercial 
thinning treatments. 
• Landscape Block B2 – The priority for this area is accelerating succession in early stands. 
Multiple entries may be necessary to treat early seral stands. Buffer interior forest when 
doing commercial thinning treatments. 
• Landscape Block C2 is to protect existing interior habitat, promote large patches of 
developing late-successional forest and protect mid-seral stands that are currently 
functioning and transitioning.   
The map below (Figure 7) shows the proposed harvest units in each landscape block described 
above.
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Table 4:  Harvest Unit Distribution within Landscape Block 
Unit Number Acres in Landscape 
Block A 
Acres in Landscape 
Block B1 
Acres in Landscape 
Block B2 
1 12     
3 17     
4   40   
5   48   
6   49   
7   22   
8   43   
9   9   
10   31   
11   29   
12   38   
13 22     
14 15     
15 3     
16 3     
17 8     
18 65     
19 87     
20 43     
21     38 
22     49 
23     54 
24     47 
25     22 
26     28 
27     6 
Finally, the Region 6 leadership team developed seven priorities to focus on key commitments 
for the next year and beyond.  The seven priorities in order of importance are: restoring fire 
dependent ecosystems, NW Forest Plan, fire restoration, invasive species, aquatics, range and 
access.  This project addresses the NW Forest Plan, invasive species, aquatics and access.   
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Proposed Action ________________________________________ 
 
Proposed Action: The Sweet Home District Ranger of the Willamette National Forest proposes 
to use a combination of silvicultural harvest prescriptions and other stand treatments to accelerate 
the development of late-successional stand conditions within young, overstocked, even-aged, 
managed stands in the Quartzville Late Successional Reserve (LSR) to improve habitat conditions, 
habitat function and connectivity for late-successional and old-growth related species there.  The 
desired stand characteristics resulting from proposed stand treatments include:  1) development of 
large diameter trees, 2) creation of a mosaic of varying stand densities interspersed with occasional, 
small openings to improve stand structure and diversity, 3) establishment of multi-layered stands 
with well developed understories, 4) promotion of stand conditions which encourage diverse, native 
species composition including hardwoods and other minor species, and 5) creation of snags and 
down wood of sufficient size and arrangement to meet habitat and ecological needs , 6) promotion 
of complex stand structure and diversity and 7) increased resistance of the LSR to disturbances 
such as fire and disease. 
To achieve the desired stand conditions, 828 acres of 35-45 year-old, managed stands within 
the Quartzville LSR would be commercially thinned to various stand densities.  This type of 
thinning is being done to encourage development of large diameter trees and to introduce variations 
in stand density into these relatively evenly-spaced stands (as per research by Beggs et al 2005, 
Poage and Tappeiner 2002, Zenner 2004).   
Ten percent of each stand would be retained intact as required in the July 9, 1996 Regional 
Ecosystem Office Letter RE:  Commercial Thinning Projects in LSR’s.  Included in these retention 
areas are buffers for: sensitive species; interior forest; and streams.   
Scattered among most of these thinned areas in the uplands, occasional, small openings would 
be created to simulate gaps that naturally occur in late-successional stands.  These openings would 
occur in approximately 3 to 10% of the treated areas within proposed harvest units as required in 
the July 9, 1996 Regional Ecosystem Office Letter RE:  Commercial Thinning Projects in LSR’s.  
These openings would be created using a Dominant Tree Release (DTR) prescription where a large 
tree is left and the remaining trees within a 1/8 to ¼ acre circle surrounding that tree are removed, 
with the exception of any western white pine, western redcedar, hardwoods other than alder and 
trees less than six inches in diameter which would be left to contribute to species diversity.  These 
interspersed openings and variations in stand densities would affect light conditions and other stand 
environmental conditions thereby encouraging diversity in plant species composition and 
development of multiple canopy layers which are desired in the LSR (Barbour et al. 1997, Bradeis 
et al 2001, DeBel et al. 1997, Thysell and Carey 2000).  Snag and down wood habitat would be 
created in stands where it is lacking (USDA and USDI. 1994, B-6, USDA. 1990, Chap IV, pg. 65-
66, Barbour et al. 1997, Curtis et al. 1998, DeBell et al 1997, Franklin et al. 2002, Garman et al. 
2003).  Finally slash would be treated in high-risk areas to minimize fire starts which could 
potentially jeopardize the functioning of the LSR (USDA and USDI, 1998b, 145 and 152).   
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Riparian Reserve Treatments:  Since Riparian Reserves were established to:  (1) assure 
protection of riparian and aquatic functions, (2) “improve travel and dispersal corridors for many 
terrestrial animals and plants, and (3) provide for greater connectivity of the watershed….” (USDA 
and USDI. 1994, B-13) and since Quartzville Creek is on the Oregon Department of Environmental 
Quality’s 303(d) List of Water Quality Limited Water Bodies for temperature, prescriptions in 
Riparian Reserves would have a different focus and function than those in the uplands.   
Portions of Riparian Reserves within proposed harvest units which are contributing to primary 
stream shade or channel bank stability would not be treated in order to protect water quality, 
especially stream temperatures.  These areas were determined from field review and completion of 
a “Sufficiency Analysis” which is the basis for analyzing stream shade, effects of shade on stream 
temperature and management of riparian areas to meet water quality and Aquatic Conservation 
Strategy (ACS) objectives as required in the 2005 Northwest Forest Plan Temperature TMDL 
Implementation Strategies.  These unthinned areas would also serve to add variations in stand 
density within proposed harvest units.  The portions of the Riparian Reserves within proposed 
harvest units which are not contributing to primary stream shade or channel bank stability would be 
thinned to encourage development of stand conditions that contribute to late-successional habitat, 
improved connectivity in the LSR, and a healthy riparian ecosystem.  Gaps would not be introduced 
into thinned stands within the Riparian Reserves, if they are closer than one site tree (172 feet) from 
a stream. 
How it would be accomplished:  Careful consideration was given to appropriate logging 
systems to accomplish treatment objectives.  Depending on topography, soil conditions, 
accessibility, suspension requirements to meet ecological needs, cost-benefit ratio, etc. a 
combination of helicopter, skyline, and ground-based yarding equipment would be used to harvest a 
total of 26 units on 828 acres and yielding about 8.28 MMBF of timber.   
Connected Actions:  In order to accomplish project objectives approximately 100 feet of new 
native-surface, temporary spur road would be constructed and approximately 1.4 miles of closed 
logging spurs, constructed during the first entry, would be re-opened to access harvest units.  These 
roads are necessary to get logging equipment to the sites to implement the proposed silvicultural 
treatments.   Following this harvest entry, these spur roads would be decommissioned (or stored for 
later use) by blocking them with berms and installing water bars to eliminate potential for storm 
damage and need for maintenance.  All of these roads are in the LSR but are located in stands that 
do not currently meet late-successional stand characteristics.  It was determined that the tradeoff of 
constructing and re-opening these spur roads, temporarily during harvest operations, was 
outweighed by the benefits of improving habitat quality in the LSR.  These spur roads access 
approximately 309 acres of stands proposed for thinning. 
In addition, three system roads, totaling 5.28 miles would require reconstruction because they 
have previously been closed and water barred.  The road prism is in place, but in order to haul out 
these roads they would require the following reconstruction:  reconditioning the roadbeds by 
smoothing out water bars, resurfacing the roads with rock, and reestablishing drainage ditches.  The 
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ditch-relief culverts will be removed and replaced by drain dips on road 1131-202.    These roads 
would be closed and waterbarred following harvest activities.  
Also, about 25 miles of road maintenance, consisting of spot rocking, brush cutback to provide 
a safe site distance, road blading, ditch cleanout, and ditch-relief culvert replacement would be 
required on existing access roads.  Ditch-relief culverts that have exceeded their design life would 
be replaced on road 1131 between mile posts 3 and 6, road 1100 805 between mile posts 0.7 and 2, 
road 1142 between mile posts 0 and 6, and road 1145 between mile posts 1 and 1.5.  These system 
roads allow access to 238 acres of stands proposed for thinning.   
 Mitigation measures would be implemented to minimize anticipated effects of the proposed 
action.  These include restricting harvest operations during times of the year when it would be 
detrimental to species’ reproductive success, buffering sensitive species and habitats from 
disturbance during harvest activities, buffering interior late-successional forest habitat especially in 
Landscapes Blocks B1 and B2 through unit design (as recommended in the Mid-Willamette LSR 
Assessment), road closures to ensure better habitat function and usability, dispersed campsite 
relocation to compensate for dispersed sites lost due to road closures, noxious weed control and 
monitoring to minimize introduction or spread of these plants into the LSR, trailhead rehabilitation 
following harvest activities in the vicinity, tree planting and release in riparian areas to improve 
stand structure and to diversify stand age and species composition, subsoiling portions of units 
where ground-based logging systems were used, and seeding disturbed areas with native seed to 
minimize erosion and potential seedbeds for establishment of noxious weeds.  
Similar actions would be implemented as funding is available for post-harvest activities from 
this project.  These actions include: existing harvest landing rehabilitation, restoration of old debris 
torrent tracks identified in some of the proposed harvest units, riparian area restoration near a mine 
site and a proposed harvest unit, rock pit restoration, introduction of structure into designated 
stream channels to reduce stream velocities during high water flow events, existing spur road 
closures, fertilization to increase plant growth, recreation sign replacement, making firewood 
available for public use in areas permitted within LSR’s as described in the NW Forest Plan, 
planting minor species such as western redcedar and western white pine in openings created in 
Dominant Tree Release areas, underplanting minor species in some thinned areas, and pre-
commercial thinning to enhance species diversity and increase growth rates of trees in young, 
managed stands near proposed harvest units (see Appendix B for details on the above proposed 
activities).   
Proposed Implementation Date:  This project, called Quartzville LSR Thin is proposed for 
implementation in Fiscal Year 2006.    
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Decision Framework_____________________________________  
The Sweet Home District Ranger, who is the deciding official for this project, would review the 
information presented in this Environmental Assessment including its analysis of the environmental 
consequences of the various alternatives, proposed mitigation to minimize anticipated effects and 
other supporting documentation as a basis for making the following decisions regarding this 
project:   
• Which alternative best meets the project purpose of accelerating development of late-
successional stand characteristics in young stands within the Quartzville LSR to hasten 
the development of habitat conditions for late-successional and old-growth related 
species and to improve habitat connectivity and function. 
• Whether the long-term benefits of accelerating development of large trees in portions 
of stands within riparian areas, that are not contributing to primary stream shade or 
channelbank stability, outweighs the potential short-term risks to stream temperatures 
by thinning in the secondary shade zone on Quartzville Creek (a 303 (d) listed stream 
for summer temperatures) and its tributaries  
• Whether it is better to actively treat young stands to accelerate the development of late-
successional stand characteristics or let those young stands develop desired 
characteristics on their own, over a much longer period of time.   
• What monitoring would be required to evaluate whether stands developed the desired 
late—successional stand characteristics over the long term, whether species benefited 
by the habitat treatments, and whether stream temperatures in Quartzville Creek and its 
tributaries changed, either improved or declined, as a result of project activities.   
Information regarding heritage resources would be included in the supporting documentation 
made available to the decision-maker although this information is exempt from public disclosure 
under the Freedom of Information Act (FSM6271.2).   
The decision being made affects the amount of area potentially treated to achieve project 
objectives as well as the length of time it would take for young stands to develop desired stand 
characteristics within the Quartzville LSR.  For some species dependent on this habitat for their 
survival, the timing issue is very important.   
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Public Involvement ______________________________________ 
Consultation:  Government-to-government consultation regarding this project was conducted 
with the Confederated Tribes of Grand Ronde Community on March 10, 2005 and with the 
Confederated Tribes of Siletz Indians on March 16, 2005.  No comments were received regarding 
this project at either one of these meetings.  In addition, during the scoping of issues and concerns, 
as part of the public participation process, letters were mailed to tribal governments on February 9, 
2004.  No issues were raised regarding the proposed project as a result of that mailing. 
Formal consultation with the U.S. Fish and Wildlife Service, on this project, was completed 
and a Biological Opinion received (USDI March 2005 and February 2003).  Their determination 
was that this project may affect but is not likely to adversely affect spotted owls. 
Consultation with US Fish and Wildlife Service for fisheries was not required since no bull 
trout habitat exists in the analysis area.  In addition, consultation with NOAA Fisheries was not 
necessary due to a “no effect” determination for listed anadromous fish species. 
 
Scoping:  The proposal was listed in the Schedule of Proposed Actions (SOPA) starting in 
August 2003.  The purpose of the SOPA is to provide an early and informal notice of proposed 
projects on the Forest.  This is done so that the public is aware of upcoming activities, can indicate 
their interest in specific projects, and become involved early in the environmental analysis process.  
To spread the word about upcoming projects, the Willamette National Forest sends its quarterly 
mailer “Forest Focus” containing the SOPA to over 100 individuals, groups and/or industry 
representatives.  The SOPA is also available on the Forest website.   
Agencies and individuals who have expressed interest in this project, and similar projects on 
the Sweet Home District in the past, were provided opportunities to comment on the proposed 
Quartzville LSR Thin project during scoping, which began in February, 2004.  To begin the 
scoping process a Project Initiation Letter dated February 9, 2004 was mailed to over 90 people, 
agencies and organizations including: Santiam Wilderness Committee, Oregon Natural Resources 
Council, Oregon Department of Fish and Wildlife and the City Manager of Sweet Home among 
others.  This letter contained detailed information about the project proposal and preliminary issues.    
In response to the scoping efforts, a comment letter was received from Oregon Natural 
Resources Council dated December 8, 2003. In their letter, they also referred to a previous 
comment letter dated 2/16/00.  They were generally supportive of thinning in young stands 
provided that there is no road construction and no yarding corridors or other activities impacting 
water quality or aquatic habitat.  They also were opposed to new or temporary roads in roadless 
areas, including uninventoried roadless areas.    
All correspondence and full text of the letters are available in the analysis file for Quartzville 
LSR Thin at the Sweet Home Ranger District office. 
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Issues ________________________________________________  
To help focus planning efforts, the interdisciplinary team (IDT) used comments from the public 
and other agencies and information they gained from field reconnaissance to identify issues for this 
project.   
The Forest Service separated the issues into two groups: significant and non-significant issues. 
Significant issues were defined as those directly or indirectly caused by implementing the proposed 
action. Non-significant issues were identified as those: 1) outside the scope of the proposed action; 
2) already decided by law, regulation, Forest Plan, or other higher level decision; 3) irrelevant to 
the decision to be made; or 4) conjectural and not supported by scientific or factual evidence. The 
Council on Environmental Quality (CEQ) NEPA regulations require this delineation in Sec. 1501.7, 
“…identify and eliminate from detailed study the issues which are not significant or which have 
been covered by prior environmental review (Sec. 1506.3)…”  A list of non-significant issues and 





Riparian Reserve Management:  Nearly 50 percent of the acreage in stands proposed 
for treatment falls within Riparian Reserves.  Proposed treatments in Riparian Reserves, designed 
to meet project objectives of accelerating development of late-successional stand characteristics in 
the LSR and development of stand conditions within Riparian Reserve to meet Aquatic 
Conservation Strategy objectives, may be in conflict with the need to retain shade on Quartzville 
Creek and it’s tributaries to maintain summer time stream temperatures at or below state water 
quality standards.   
Currently Quartzville Creek is listed under section 303 (d) of the Clean Water Act, for the State 
of Oregon.  The reason for this listing is because stream temperatures are outside of existing water 
quality requirements during part of the summer months.  Since the mainstem was listed all streams 
tributary to the listed stream are also affected and that includes all streams in this analysis area.   
Actively thinning in Riparian Reserves could result in short-term reductions in canopy closure.  
That could affect stream shade and potentially have minor affects on stream temperatures, in order 
to achieve long-term riparian benefits such as development of larger trees more quickly than under 
natural conditions to provide additional stream shade, large wood recruitment potential for both 
riparian areas and stream channels, increased stand structural diversity and improvement in the 
overall condition of the Riparian Reserves.   
Indicators for measuring or interpreting conditions:  Percent of canopy closure retained in 
primary shade zone and retention of at least 50% canopy closure in secondary shade zone within 
the Riparian Reserve management allocation 
 
Non-significant issues:  The following issues were identified as being non-significant for the 
purposes of this project. Generally, these issues are mitigated by standards and guidelines provided 
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by the Willamette National Forest Land and Resource Management Plan, addressed through resource 
prescriptions, or decided upon by laws and regulations.  
 
 Road Densities:  The Quartzville LSR, which includes more than the three subwatersheds 
being considered in this analysis, has a high overall road density of 3.3 miles of road per square 
mile. This road density translates to a significant number of acres that were once forested but no 
longer support conifers or other trees. The total number of road miles in the Quartzville LSR is 431 
(USDA and USDI. 1998b, 62). Assuming the average road is 20 feet wide, the total acreage of 
forestland lost to roads in this LSR is 1,045 acres or about 1.25% of the entire 83,666-acre LSR.   
The road densities for the three subwatersheds considered for this project are:  Canal Creek = 
2.4 miles per square mile; Upper Quartzville Creek = 2.6 miles per square mile and Galena Creek = 
1.9 miles per square mile. 
Additionally roads increase disturbance to wildlife and contribute to increased peak flows as 
they often intercept groundwater flow and overland flow and concentrate this collected flow into 
small channels during periods of high rain. In addition roads serve as conduits for the spread of 
noxious weeds.  
From comments received during public scoping for the Quartzville Watershed Analysis, many 
members of the public prefer that roads remain open for motorized recreation such as ORV riding 
and general access by motor vehicles. (USDA and USDI. 2002, pg. C-1).  Contrary to this concern, 
but in order to minimize disturbance to species dependent on late-successional/ old growth habitat 
for which this land allocation was established, a recommendation in the Quartzville Watershed 
Analysis (USDA and USDI. 200, Ch. 7, p. 12) was to “Reduce disturbance effects to wildlife by 
reclaiming/ decommissioning unnecessary roads to reduce road densities in the watershed. Where 
roads cannot be decommissioned, close and storm proof unnecessary roads.” Additionally, the Mid 
Willamette LSR Assessment (page 63) states: “Much restoration of late-successional forest 
conditions from past effects of roads may be needed in Quartzville and Fall Creek, due to their 
relatively large size and high overall road density.”  The road density issue is treated similarly in 
both action alternatives.  
 
Roadless Areas:  The Middle Santiam Roadless Area was originally studied in RARE I 
and II.  Part of this area became the Middle Santiam Wilderness in the Oregon Wilderness Act of 
1984 and another portion was released for multiple use management and has been developed.  The 
remaining 6,783 acres are currently in the Middle Santiam Roadless Area (see Figure 5, page 22).   
One of the proposed harvest units, which was originally clearcut in 1960, is included in the 
boundary of the current Roadless Area.  This unit is proposed for thinning with occasional ¼-acre 
gaps scattered among the thinning to accelerate development of habitat within the LSR.  Through 
project design no roads or landings are proposed in the Roadless Area, as the unit is being yarded 
with a helicopter.  The proposed treatments would maintain the roadless values here, would not 
have any long-term effects on visual quality and would not affect consideration of this inventoried 
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Roadless Area, in its entirety, from future wilderness consideration.  This alternative was treated 
similarly in both action alternatives. 
 
Special Habitats are non-forested areas including seeps, rock outcrops and gardens, caves, 
and meadows. These sites are important reservoirs of biodiversity, providing habitat for a variety of 
plants, fungi, and animals not often found in forested areas. In addition, many sensitive species are 
found in special habitats. Multiple special habitats were found in and adjacent to the proposed units. 
Many of these sites were impacted by the initial harvest of the stand. No buffers were left around 
the sites so they presumably experienced great change in solar radiation, humidity, and other 
microsite factors. These special habitats would be evaluated and protected from disturbance, where 
necessary, in all alternatives for this project (Chapter 2 Mitigation Common to All Alternatives, 
Special Habitat section).  
 
       Wild and Scenic Rivers:  Quartzville Creek has been recognized in the Forest Plan as a 
potential candidate for Wild and Scenic River (WSR) designation.  It was determined eligible for a 
“Recreation” designation from its headwaters in T.11S., R. 5E., Section 35 down to the Forest 
boundary, which is a total of 12.3 miles. The Outstandingly Remarkable Values (ORV’s) that 
support WSR eligibility include its scenic and recreation qualities.  Clear, rapidly-flowing water 
cascades over large boulders into deep pools. Quartzville Creek is stocked with rainbow trout and is 
thus a popular fishing destination. There are many well-used dispersed recreation sites along the 
creek. Dredging for gold on established mining claims is also a popular activity in the creek. 
Proposed thinning is allowed within the river corridor, but should not compromise the river’s “free-
flowing” nature or degrade the Outstandingly Remarkable Values that helped determine its 
eligibility.  Proposed actions for this project treated this issue similarly.  Proposed actions would 
not include new road construction within the river corridor that could degrade Outstandingly 
Remarkable Values. Skid trails within the river corridor would be ripped and seeded with native 
species where needed and closed to motorized use after the thinning is completed. Thinning 
prescriptions in all action alternatives are designed to maintain visual quality consistent with the 
Wild and Scenic River corridors.  
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Alternatives, including the Proposed Action 
This chapter describes and compares the alternatives considered for the Quartzville LSR Thin 
project. It includes a description and map of each alternative considered. This section also presents 
the alternatives in comparative form, sharply defining the differences between each alternative and 
providing a clear basis for choice among options by the decision maker and the public. Some of the 
information used to compare the alternatives is based upon the design of the alternative (i.e., 
helicopter logging versus the use of skid trails) and some of the information is based upon the 
environmental, social and economic effects of implementing each alternative (i.e., the amount of 
erosion or cost of helicopter logging versus skidding).  
 
Alternative 1 - No Action__________________________________ 
Under the No Action alternative, current management plans would continue to guide 
management of the project area. These management plans include the 1994, Record of Decision 
(ROD)  for the “NW Forest Plan” which amended the Willamette National Forest Land and 
Resource Management Plan to add, among other things, the Quartzville Late-Successional 
Reserve land allocation along with direction for management of the allocation.  The main objective 
for management of the LSR is to “protect and enhance conditions of late-successional and old-
growth forest ecosystems, which serve as habitat for late-successional and old-growth related 
species including the northern spotted owl” (USDA and USDI, 1994).   
Accomplishing the desired objectives for this land allocation under the No Action alternative 
means that desired late-successional stand characteristics would occur passively, without timber 
management intervention.  It is expected that over time, many stands would advance through the 
natural growth cycle of early rapid growth, competition for growing space resulting in growth 
reductions and eventual mortality of some trees and then expression of further dominance by some 
trees and development of shade-tolerant canopy layer, and so on until eventually late-successional 
stand characteristics developed.  On Federal land within the Sweet Home Ranger District, there are 
currently about 11,236 acres of stands less than 80 years old in the Quartzville LSR that don’t meet 
late-successional stand characteristics.  Alternative 2 would treat 828 acres and Alternative 3 would 
treat 557 acres of these stands. 
The rate at which these stands develop desired stand characteristics is not only dependent on 
growth rates but also on the amount and frequency of disturbances such as fire.  The LSR has a low 
to moderate frequency of stand replacing fires (80 to >200 years) and a moderate frequency (80-
200 years) of partial burns.  Overall, the current fire risk has been calculated at 49% of the area 
being low risk, 49% being moderate risk and 1% being high risk for fires. If a stand-replacing fire 
were to occur in the stands proposed for treatment, it would set back the development of late-
successional stand characteristics even further on the time continuum. 
Environmental Assessment  Quartzville LSR Thin  
42 
The No Action alternative provides a basis for comparison to evaluate changes in the existing 
condition associated with the action alternatives.  For the last decade, since the LSR was 
established, very few timber management activities have occurred here with the exception of a 
significant amount of salvage that occurred after a large windstorm in 1990.  The salvage sales that 
were planned following the windstorm were still being implemented after the 1994 Late-
Successional Reserve designation here.  In addition, stand improvement activities such as variable-
density pre-commercial thinning, etc. have been implemented here.   Other significant events in the 
last decade include a large flood event in 1996 and logging and mining within the Lawler patented 
mining claim along the western boundary of the LSR.   These events and the cumulative timber 
management activities that have occurred here for over 50 years, were taken into account in a 1998 
assessment of the condition of this LSR and 10 others in the Mid-Willamette Late-Successional 
Reserve Assessment.  With the exception of tree growth that has occurred since the assessment was 
written, it serves as a good baseline for habitat condition in the Quartzville LSR.  
The following table displays the approximate seral stage distribution in this portion of the LSR 
by subwatershed.  
 
Table 5:  Distribution of Seral Stages by Subwatershed 
Canal Subwatershed Upper Quartzville Subwatershed 
Galena 
Subwatershed Seral Stage 
Acres Percent Acres Percent Acres Percent 
Seral 1- Stand Initiation  1,571 15 2,228 14 856 10 
Seral 2 -Stem Exclusion 2,359 23 2,890 18 792 10 
Seral 3-Understory Reinitiation 2,154 21 1,830 12 1,403 17 
Seral 4 -Late-Successional/Old-
Growth 
4,162 40 8,493 54 4,822 59 
Non-Forested & Special Habitats 189 2 411 3 293 4 
Total acres on Sweet Home RD 10,435 100.0 15,852 100 8166 100.0 
 
In the time between the mid-1900’s and 1998 however, the change in seral stage classes has 
changed dramatically. The Mid-Willamette LSR Assessment states that there has been a 32% 
decrease in late-successional forest in Quartzville LSR during this time period.  This was mostly the 
result of timber harvest which is reflected in the percent of early-seral and early-mid seral stages 
today.   
Currently, late-successional and interior forest patch numbers have increased while patch sizes 
have decreased.  According to the LSR assessment, connectivity within the Quartzville LSR and 
between this LSR and adjacent LSR’s is a concern because of the fragmentation as illustrated by 
change is patch numbers and sizes as discussed above.  To illustrate this further, only 30% of the 
LSR is considered interior forest.  Besides the need for large patch sizes of interior forest across the 
landscape to provide connectivity, part of the function of the Riparian Reserve allocations, that 
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were also established under the NW Forest Plan, are to provide connectivity between adjacent 
LSR’s and within the LSR’s.  Riparian Reserve connectivity in this LSR is variable.   
 Finally, the usability of LSR habitat can be negatively impacted by high road densities 
including such things as:  limiting dispersal of some species, human disturbance, spread of non-
native plants, erosion, etc.  Nearly 80% of the entire Quartzville LSR had road densities greater 
than 2 mi/mi2 (USDA and USDI. 1998b,160).  In the three subwatersheds being considered for this 
project, the road densities are:  Canal Creek = 2.4 miles per square mile; Upper Quartzville Creek = 
2.6 miles per square mile and Galena Creek = 1.9 miles per square mile.  Road densities in excess 
of 2 miles per square mile are considered detrimental to habitat function and use.  
Due to ownership patterns in the watershed, road densities in the No Action alternative would 
not change, except for roads that eventually grow closed due to a decline in funding sources for 
road maintenance.   
To sum up the baseline description of this LSR, about 30% of late-successional habitat has 
been lost since the mid-1900’s, fragmentation has occurred so connectivity within the LSR, and 
between adjacent LSR’s, is a concern and finally, road densities are high enough to be affecting 
habitat usability in the LSR.   
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Alternative 2 - The Proposed Action________________________ 
Alternative 2 would use a combination of silvicultural stand treatments to accelerate 
development of late-successional stand characteristics on 828 acres of 35-45 year-old, even-aged, 
overstocked, managed stands within the Quartzville LSR to improve habitat conditions, habitat 
function and connectivity for old-growth related species there. 
The desired stand characteristics resulting from proposed stand treatments include:  1) 
development of large diameter trees, 2) creation of a mosaic of varying stand densities interspersed 
with occasional, small openings to improve stand structure and diversity, 3) establishment of multi-
layered stands with well-developed understories, 4) promotion of stand conditions which encourage 
diverse, native species composition including hardwoods and other minor species,  5) creation of 
snags and down woody material of sufficient size and arrangement to meet habitat and ecological 
needs,  6) improved stand structure and diversity  and 7) increased resistance of the LSR to 
disturbances such as fire and disease (USDA and USDI. 1994, B-5).  
A variety of techniques would be implemented to attain late-successional stand characteristics 
including:   
• Variable density thinning – This prescription is being utilized on 828 acres of overstocked, 
young, even-aged, managed stands to encourage development of large diameter trees and to 
introduce variations in stand density into these relatively evenly-spaced stands (as per 
research by Beggs et al 2005, Poage and Tappeiner 2002, Zenner 2004).    
   Thinning prescriptions would be done to various canopy closures (40, 50, or 60 %) which 
equate to approximately 70, 90 and 110 trees per acre, respectively.  A minimum of 40% 
canopy closure would be left in all thinning units to comply with requirements of the Critical 
Habitat Unit (CHU) for spotted owls which overlays most of the LSR in the analysis area.    
This treatment is designed to encourage development of improved habitat conditions in 
scattered, young, managed stands interspersed throughout the LSR.  Variations in stand 
densities would be used to increase stand complexity and diversity.  By varying light 
conditions to the forest floor, this treatment would encourage multiple canopy layers to 
develop and promote a diversity of native plant species, depending on their habitat 
requirements.  Development of late-successional habitat conditions in these stands would 
contribute to better connectivity in the LSR and aid in dispersal and genetic exchange that 
leads to long-term species viability.   
• Dominant tree releases (DTR’s) – In this prescription a large tree is left and most of the 
remaining trees within a 1/8 to ¼ acre circle surrounding that tree are removed with the 
exception of the following species:  western white pine, western redcedar, Pacific yew, all 
hardwoods except red alder, and any trees less than 6 inches in diameter.   This provides 
occasional openings in the stands and variations in stand densities to mimic those in late-
successional stands.  These interspersed openings and variations in stand densities would 
affect light conditions and other stand environmental conditions thereby encouraging 
diversity in plant species composition and development of multiple canopy layers which are 
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desired in the LSR (Barbour et al. 1997, Bradeis et al 2001, DeBel et al. 1997, Thysell and 
Carey 2000).  Dominant Tree Releases are prescribed to varying densities in proposed 
treatment areas: 3%, 5%, and 10% of the area of the unit (as per July 9, 1996 Regional 
Ecosystem Office letter RE:  Commercial Thinning Projects in LSR’s).    In units where 
10% of the area is prescribed to be in a DTR there would be four ¼ acre openings per 10 
acres of unit size.  The remainder of the stand, outside the DTR’s would be thinned to 40, 50 
or 60% canopy closure as described above.  No DTR’s would occur closer than 172 feet from 
streams or in units thinned to 40% canopy closure.  The openings in the eastern portion of 
Unit 13 would be created using 1/8 acre clearcuts interspersed throughout 10% of the area of 
this portion of the stand.  
• Retention areas would be left unharvested in 10% of the original stand boundary that 
contains the proposed harvest units as required in the July 9, 1996 Regional Ecosystem 
Office Letter RE:  Commercial Thinning Projects in LSR’s.   The retention areas may 
include, but are not limited to, buffers to protect sensitive plant species, interior late-
successional forest habitat in Landscape Blocks B1 and B2, as well as stream retention 
buffers.  
• Species selection in thinning prescriptions would be designed to promote diverse, native 
species composition including hardwoods and other minor species.  In addition, cedar would 
be planted in 1/8-acre openings in Unit 13 to start a second age class and ensure species 
diversity.  Natural seeding is expected in gaps and release of existing understory is expected 
in thinned areas. 
• Snags and Down Wood:  Five green trees, of average stand diameter, would be felled for 
down woody material during the current harvest operation.  Five snags per acre would be 
created on harvest units after the timber sale to ensure an ample supply of snags.  These 
would be in addition to existing coarse woody debris and snags.  
• Reduction of road densities to improve late-successional forest habitat conditions for 
wildlife species and to minimize spread of non-native plants in the LSR.  A total of about 14 
miles of road would be closed.  Roads 1131-120, 1131-202 and 1145-387 would be storm-
proofed and closed with gates.  Roads 1100-720, 1100-811, 1145, 1100-737 and 1100-743 
would be closed by berms.   
• Commercial thinning would occur in Riparian Reserves, outside of primary shade zones 
and in areas not contributing to channel bank stability, to encourage development of stand 
conditions that contribute to late-successional habitat and improved connectivity in the LSR 
and to accelerate development of shade in secondary shade zones in Riparian Reserve that 
would contribute to meeting water quality temperature standards. 
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• Slash treatments: All units in Alternative 2 would receive fuel treatments to reduce logging 
slash. These include such treatments as: yarding of trees with the top attached to the last log 
(YTA) (limbing would be done at the landing), burning of landing piles, and hand piling within 
1 chain of roadsides. Handpiling would make roads more effective as fuel breaks for wildfire 
suppression.  Alternative biomass utilization would occur if a market exists for wood fiber or 
firewood.  Please refer to the Table 9:  Alternative 2 Unit Prescriptions for individual unit 
treatment prescriptions. 
Prescribed fire would take place during the spring season, or when weather and fuels are in 
spring-like conditions. Spring conditions are: Fuels 3” and greater in diameter (1,000 hour 
fuels) would have fuels moistures of 25% or greater, soil moistures and duff moistures would 
be damp, at levels where duff consumption could be limited to less than 15% across the unit 
and mortality of overstory trees would be low.   
 
• Riparian Reserves:  A ““Sufficiency Analysis for Stream Temperatures” was conducted to 
evaluate the adequacy of Riparian Reserves, within proposed harvest units, to achieve and 
maintain, water quality standards for stream temperatures in Quartzville Creek and its 
tributaries.  Areas within the Riparian Reserves that were directly contributing to primary 
stream shade and channel bank stability were eliminated from harvest units and left intact.  The 
remaining portions of the Riparian Reserves, within proposed harvest units, were considered 
for thinning to accelerate the development of desired vegetation characteristics, such larger tree 
sizes to better meet sufficiency analysis objectives in the secondary shade zones in the Riparian 
Reserves, to enhance future large woody 
recruitment, and to contribute to habitat 
connectivity within the LSR.   In this alternative, 
the areas to be thinned in the Riparian Reserves 
vary in width by harvest unit (See Appendix A; 
Unit Prescriptions) but in general the discussion                                                    
below, and Table 6 which follows, outline the                       
Prescriptions for fish-bearing streams, perennial                       Figure 8:  Riparian Reserve 
non-fish-bearing streams and intermittent streams. Fish-bearing streams would have variable-
width, no-harvest buffers at least 100 feet wide on either side of the stream and up to 344 feet 
wide either side of the stream, to protect the primary shade zones.  These areas would be 
similar to the yellow area shown in the diagram above.  Thinning along these streams would 
occur outside of the primary shade zones in the area that is at least 100 feet or more from the 
streams to the outer edge of the Riparian Reserves, which is 344 feet from the stream. This 
would be similar to the green area in the diagram above.  This area includes the secondary 
shade zone and areas that do not provide stream shade.  Streams that have 344 foot no-harvest 
buffers would not be thinned in the Riparian Reserves.  Perennial non-fish-bearing streams 
would have variable-width, no-harvest buffers of at least 66 feet and up to 172 feet either side 
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of the stream, to protect primary shade zones.  Thinning along these streams would occur 
outside the primary shade zones in the area that is at least 66 feet or more from the streams to 
the outer edge of the Riparian Reserve which is 172 feet from the stream.  This area includes 
the secondary shade zone.  Streams that have 172 foot no-harvest buffers would not be thinned 
in the Riparian Reserves. Intermittent streams would have variable width buffers of at least 25 
feet on either side of the stream and would include trees contributing to channel banks stability.  
Thinning along these streams would occur from the outer edge of the buffer (at least 25 feet 
from the stream) to the outer edge of the Riparian Reserve which is 172 feet from the stream. 
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Table 6:  Riparian Reserve Prescriptions for Alternative 2 






(in areas contributing to primary stream shade and 
channel bank stability) 
Areas in Riparian Reserves, outside of stream 
buffers where 
Thinning is Proposed 
Fish-bearing streams  
(Quartzville, McQuade, 
Galena, Minniece, Bruler, 
Butter, Gold and Little 
Meadows Creeks) 
344 ft. either side of 
the stream channel 
100 foot no-harvest buffer on either side of the stream 
channel would be the minimum buffer width and 344 feet 
no-harvest buffer on either side of the stream channel 
would be the maximum buffer width 
  
 Thinning would occur in the area between 100 and 
344 feet from the stream channel, depending on the 
width of the no-harvest buffer.  Channels with 344 feet 
no-harvest buffers would not be thinned. 
Fish-bearing streams – 
(exception to above rule) 
The portion of  
Canal Creek within  
Unit 27 
344 ft. either side of 
the stream channel 
132 feet no-harvest buffer on the south side of the creek and 
100 foot no-harvest buffer on north side of creek 
On the south side of the creek, thinning would occur 
between 132 feet and 344 feet from the stream.  On the 
north side of the creek, thinning would occur between 
100 feet and 344 feet from the stream. 
Perennial non-fish-bearing 
streams 
172 ft. either side of 
the stream channel 
Variable-width, no-harvest buffers ranging from a 
minimum of 66 feet to 172 feet on either side of the 
streams. 
Thinning would occur from 66 feet to 172 feet from the 
stream depending on the width of the no-harvest buffer.  
Channels with 172 foot no-harvest buffers would not 
be thinned. 
Intermittent streams 172 ft. either side of 
the stream channel 
No-harvest buffers would be variable widths, with the 
minimum width being 25 feet either side of the stream and 
would include trees contributing to channel bank stability. 
Thinning would occur from the outer edge of the 
variable-width, no-harvest buffer which is as least 25 
feet from the stream to the outer edge of the riparian 
reserve which is 172 feet from the stream. 
Note:  all stream buffers are measured from the trees nearest the stream, not the water’s edge, and occur on either side of the stream.  
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Connected actions 
Roading:  In order to implement the project approximately 100 feet of new native-surface, 
operator spur road would be constructed and approximately 1.4 miles of closed logging spurs, 
constructed during the first entry, would be re-opened.  No roads would be re-opened within 172 
feet of a perennial stream.  These roads are necessary to get logging equipment to the sites to 
implement the proposed silvicultural treatments.  
Three of these spurs occur 
within Riparian Reserves, but they 
lie outside of the no-harvest stream 
buffer areas.  Following harvest 
activities, these spur roads would be 
closed with berms and water barred.  
They are in the LSR but are located 
in 35-45 year-old stands that do not 
currently meet late-successional 
stand characteristics.   It was 
determined that the tradeoff of 
constructing and re-opening these 
spur roads was outweighed by the 
benefits of improving habitat quality 
in the LSR.    
Roads 1131-120 (which 
accesses 69 acres in units 24 and 
25) and 1131-202 (which accesses 141 acres in units 21, 22 and 23) have been closed and water 
barred to protect them during storms.  Road 1131-210 (which access 28 acres in unit 26) was 
closed by a large berm and stormproofed.  The road prism is in place for all of these roads, but in 
order to haul on them they would need to be reconstructed.  This involves reconditioning the 
roadbed by smoothing out water bars, resurfacing the roads with rock, and reestablishing drainage 
ditches on 5.28 miles of road.  The ditch-relief culverts will be removed and replaced by drain dips 
on road 1131-202.  These roads would be closed and water barred again following harvest activities 
Also, about 25 miles of road maintenance, consisting of spot rocking, brush cutback to provide 
a safe site distance, road blading, ditch cleanout, and ditch-relief culvert replacement would be 
required on existing access roads.  Ditch-relief culverts that have exceeded their design life would 
be replaced on road 1131 between mile posts 3 and 6, road 1100 805 between mile posts 0.7 and 2, 
road 1142 between mile posts 0 and 6, and road 1145 between mile posts 1 and 1.5.  Ditch relief 
culverts do not intersect perennial streams.  
   Yarding:  Careful consideration was given to appropriate logging systems to accomplish 
treatment objectives.  Depending on topography, soil conditions, accessibility, suspension 
requirements to meet ecological needs, cost-benefit ratio, etc. a combination of helicopter (133 
acres), skyline (584 acres), and ground-based equipment (111 acres)  was selected to harvest a 





Feet of  
Temporary Spur 






5 48 1200 100 = New 
1100 = Existing 
6 49 800 Existing 
8 43 1900 Existing 
19 87 1300 Existing 
23 54 700 Existing 
26 28 1800 Existing 
Total  new road 
construction 
100 ft = .02 mi Accesses 48 acres 
Total reopen 
existing  roads 
7600 ft = 1.4 mi Accesses 309 acres 
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total of 26 units, yielding about 8.28 MMBF of timber (Refer to Table 9 and Appendix A for 
individual unit maps and prescriptions). 
There are five helicopter, six skyline, and six ground-based landings within Riparian Reserves 
that are outside of the no-harvest stream buffers. All of the helicopter landings are in existing 
openings, but one would need to be expanded for this alternative.  In addition, there are two 
ground-based yarding system stream crossings on intermittent streams.  Locations of these stream 
crossings would be designated, as per Best Management Practices and would be placed 
perpendicular to the stream channels.   
In addition, there are two units in which skyline yarding would occur across streams.  Logs 
would be fully suspended across stream channels and through Riparian Reserves.  In addition, trees 
felled for yarding corridors within Riparian Reserves would be left in place to contribute to down 
woody material.  These trees would be felled into stream channels whenever possible (Refer to 
Appendix A Unit Prescriptions for specific locations).  
 
Similar actions 
Similar actions would be implemented as funding is available for post-harvest activities from 
this project.  These actions include: existing harvest landing rehabilitation, existing spur road 
closures, recreation sign replacement, making firewood available for public use in areas permitted 
within LSR’s as described in the NW Forest Plan, planting minor species such as western redcedar 
and western white pine in openings created in Dominant Tree Release areas, and underplanting 
minor species in some thinned areas.  The above actions will be evaluated in this analysis.  
Additional actions that will not be included in this analysis are:  restoration of old debris torrent 
tracks identified in some of the proposed harvest units, riparian area restoration near a mine site and 
a proposed harvest unit, rock pit restoration, introduction of structure into designated stream 
channels to reduce stream velocities during high water flow events, fertilization to increase plant 
growth, and pre-commercial thinning to enhance species diversity and increase growth rates of trees 
in young, managed stands near proposed harvest units (see Appendix B for details on the above 
proposed activities).   
 
Mitigation measures 
Mitigation measures would be implemented to minimize anticipated effects of the proposed 
action.  These include restricting harvest operations during times of the year when it would be 
detrimental to species’ reproductive success, buffering sensitive species and habitats from 
disturbance during harvest activities, buffering interior late-successional forest habitat especially in 
Landscape Blocks B1 and B2, road closures to ensure better habitat function and usability, 
dispersed campsite relocation to compensate for dispersed sites lost due to road closures, noxious 
weed control and monitoring to minimize introduction or spread of these plants into the LSR, 
trailhead rehabilitation following harvest activities in the vicinity, tree planting and release in 
riparian areas to improve stand structure and to diversify stand age and species composition, 
subsoiling portions of units where ground-based logging systems were used, and seeding disturbed 
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areas with native seed to minimize erosion and potential seedbeds for establishment of noxious 
weeds.  
For the majority of mitigation measures see the section entitled Mitigation Common to All 
Alternatives, after the description of Alternative 3.  In addition, see individual unit prescriptions in 
Appendix A 
 
Mitigation specific to this alternative is as follows:   
• Leptogium rivale is an aquatic lichen and a Survey and Manage Species which occurs along 
some streams in the project area.  This lichen would have a 100-foot protection buffer on 
either side of the stream in stream reaches where it is found. 
 
Funding would be collected from this timber sale to implement mitigation measures outlined in 
the upper portion of the table below.  If additional funding is available, non-mitigation, post-sale 
activities listed on the bottom portion of the table below would be implemented as money allows.  
These non-mitigation, post-sale activities are listed in priority order for available funding.  Both 
mitigation and non-mitigation activities are described in more detail in Appendix B. 
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Table 8:  Mitigation and Post-Sale Activities for Alternative 2 
Type of Project Type of Action Included in this 
Analysis 
Mitigation Measures Funded by this Project 
1)  Noxious Weed Monitoring and Control Connected Yes 
2)  Native Grass Seeding and Sub-soiling of Skid Roads Connected Yes 
3)   Planting and Release in Riparian Areas Connected Yes 
4)   Road Closures of roads re-opened for this sale Connected Yes 
Dispersed Campsite Relocation and Reclamation Connected Yes 
6)   Trailhead Reconstruction Connected Yes 
7)   Snag Creation Connected Yes 
Non-Mitigation, Post-Sale Activities  to be Funded in Priority Order as Funding is Available From this 
Project 
8)   Rehabilitate Existing Landings   Similar Yes 
9)   Underplanting and DTR Planting Similar Yes 
10)  Debris Chute Restoration Similar Yes 
11)  McQuade Creek Restoration Similar Yes 
12)  Firewood Similar Yes 
13)  Pre-commercial Thinning of Other Managed Stands Similar Yes 
14)  Sensitive Species Monitoring Similar Yes 
15)  Fertilization of Commercially Thinned Managed 
Stands  
Similar Yes 
16)  Recreation Sign Replacement Similar Yes 
17)  Existing Spur Road obliteration Similar Yes 
18)  Rock Pit Restoration Similar Yes 
19)  Fertilization of Other Managed Stands Similar Yes 
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HP = hand pile 1 chain along roads 
YTA = yard tops attached 
1 Q1 12 110 60% 10% above rd. 720 5 7 0 HP 7ac along 1100 rd 
3 Q4 17 90 50% 3% 0 17  
 
0 HP 2ac  along 1100 rd 
4 Q5 40 110 60% 10% 10 30 0 
Pullback 7 acres of slash along 11 rd,  end 
haul to west side of unit & dump for soil 
stabilization 
5 Q6 48 90 50% 3% 15 10 23 YTA 25ac., HP 8ac along 11 and 1155 rds 
6 Q7 49 90 50% 10% 18 0 31 HP 8ac 11 and 1155 rds 
7 Q8 22 110 60% 3% 22 0 0 
YTA 200ft below landings and HP 4ac 
along 11 and 1155 rds 




9 110 60% 3% 9 0 falling only HP 2ac along1100 rd 





29 90 50% 10% 29 0 falling only HP 2ac along 1100 rd. 
12 Q41 38 110 60% 3% 0 0 38 
HP 6ac along 1155 rd & around perimeter 










1/8 ac. openings east 
12 10 0 
HP 4ac along spurs 805 & 808 
 


























HP = hand pile 1 chain along roads 
YTA = yard tops attached 
14 Q51 15 90 50% 3% 4 11 0 
HP 3ac along spur rd 805  & around 
dispersed site 
15 Q70 3 70 40% No DTR 3 0 0 YTA 3ac 
16 Q71 3 70 40% No DTR 3 0 0 Burn landings only 
17 Q72 8 110 60% 5 % 8 0 0 HP 1ac along 1142 rd 
18 Q73 65 90 50% 10% 53 12 0 YTA 65ac, HP 8ac along 1142 rd 
19 Q102 87 
70 
110 
40% north of 1133 
60% south of 1133 
No DTR  north 
3% south 
87 0 0 
YTA 87ac,  HP 11ac along 1133 rd 







60% north 202 
50% in helicopter 
3% 28 10 0 
Burn landings only 
22 Q202 49 110 60% 10% 41 8 0 Burn landings only 
23 Q203 54 
70 
110 
40% east of stream 
60% west of stream 
No DTR east 
10% DTR west 
54 0 0 
Burn landings only 
24 Q206 47 90 50% 3% 39 8 0 HP 4ac along 1131 rd 
25 Q207 22 90 50% 3% 16 6 0 
 
HP 2ac  along 1131 rd 
26 Q209 28 90 50% 10% 28 0 0 HP 2ac  along 1131 rd 
27 Q240 6 110 60% 3% 3 0 3 YTA 3ac 
Totals 828    584 133 111  
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portions of existing roads will be reopened and reconstructed
Harvest Units
Middle Santiam Roadless Area
LSR
Private/Other Ownership
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Alternative 3 _____________________________________________ 
Alternative 3, like Alternative 2, would use a combination of silvicultural stand treatments to 
accelerate development of late-successional stand characteristics on approximately 557 acres of 35-45 
year old, even-aged, overstocked, managed stands within the Quartzville LSR in order to hasten 
attainment of habitat conditions for late-successional and old-growth related species and to improve 
habitat connectivity and function. Identical managed stands are being proposed for treatment in this 
alternative and the Proposed Action.  Also, the desired outcome from silvicultural treatments is the 
same. 
Similarly to Alternative 2, a variety of techniques would be utilized to attain late-successional stand 
characteristics including:  (1) variable density thinning; (2) dominant tree release (DTR’s);  (3) 
retention areas left unharvested in 10% of the original stand boundary which contains the proposed 
harvest units; (4) species selection in thinning prescriptions to promote diverse native species 
composition including hardwoods and other minor species; (5) snag creation to ensure an ample supply 
of snags and down woody material; (6) reduction in road densities to improve habitat and minimize the 
spread of non-native plants into the LSR (note the same 14+ miles of roads would be closed as in 
Alternative 2); and (7)  slash treatments.   
The major difference between the two action alternatives is the proposed treatments in the portions 
of the stands that are in Riparian Reserve management allocations.  In this alternative fewer acres are 
being treated in Riparian Reserves than in Alternative 2.  In addition, no temporary spur roads would be 
reopened within the 172 foot, no-harvest buffers on perennial streams.  This results in some variations 
in yarding methods between this alternative and the Proposed Action because of availability of road 
access and unit configurations resulting from elimination of harvest in Riparian Reserves. 
 
 Riparian Reserves:  Similarly to Alternative 2, A ““Sufficiency Analysis for Stream Temperatures” 
was conducted to evaluate the adequacy of Riparian Reserves, within proposed harvest units, to achieve 
and maintain, water quality standards for stream temperatures in Quartzville Creek and its tributaries.  
Areas within the Riparian Reserves that were directly contributing to primary stream shade and channel 
bank stability were eliminated from harvest units and left intact.  The discussion below, and Table 10 
which follows, outline the prescriptions for fish-bearing streams, perennial non-fish-bearing streams and 
intermittent streams.  
Riparian Prescriptions:  No DTR’s would occur in the Riparian Reserve management allocation.  
Instead of the variable-width, no-harvest buffers used in Alternative 2, this alternative would utilize 
‘one-standard-tree-height’(172 foot) width, no-harvest buffers on all perennial streams to provide the 
shading necessary maintain water temperatures and to create filter zones necessary to reduce sediment 
delivery to stream.  Variable-width, no-harvest buffers of at least 25 feet would be used on intermittent 
streams.  These buffers would include trees contributing to stream bank stability.   
Outside of no-harvest buffers, thinning would be done to enhance stand growth and diversity.  This 
Riparian Reserve thinning, in proposed harvest units would occur in the following locations:  
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• In the portion of the Riparian Reserves along intermittent streams (which do not flow water 
most of the year but do show channel scour) which is outside of the no-harvest buffer area to 
the outer edge of the Riparian Reserve (172 feet from the stream) .   
• In the portion of the Riparian Reserves along perennial, fish-bearing streams which is outside 
of the 172-foot no-harvest buffer to the outer edge of the Riparian Reserve (344 feet from the 
stream).  The exceptions are that no harvest would occur within 344 feet of McQuade Creek 
and the thinning area on Canal Creek would be outside of the 132-foot no-harvest buffer to the 
outer edge of the Riparian Reserve (344 feet from the stream).   
• No thinning would occur in the Riparian Reserves on non-fish- bearing, perennial streams.  
 
Figure 10:  Riparian Reserve 
 
Note:  all stream buffers are measured from the trees nearest the stream, not the water’s edge, and occur 
on either side of the stream (See Appendix A; Unit Prescriptions for individual unit prescriptions) 
 
Table 10:  Riparian Reserve Treatments for Alternative 3 






(in areas contributing to 
primary stream shade and 
Areas in Riparian Reserves, 
outside of stream buffers 
where 
Thinning is Proposed 
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channel bank stability) 
Fish-bearing streams 
(except McQuade and 
Canal Creeks)   
(includes Quartzville, 
Galena, Minniece, 
Bruler, Butter, Gold and 
Little Meadows Creeks) 
344 ft. either side of 
the stream channel 
172 feet no-harvest buffer either 
side of stream channel 
Thinning would occur outside of 
the no-harvest buffer in the area  
between 172 feet and 344 feet 
from the stream channel 
Fish-bearing streams  
McQuade Creek Unit 18 
344 ft. either side of 
the stream channel 
344 ft. no-harvest buffer either 
side of the stream channel  
No thinning would occur in this 
Riparian Reserve in Unit 27. 
Fish-bearing streams  
The portion of  
Canal Creek within  
Unit 27 
344 ft. either side of 
the stream channel 
132 feet no-harvest buffer on 
either side of stream channel 
Thinning would occur outside 
the no-harvest buffer between 
132 feet and 344 feet from the 
stream channel   
Perennial non-fish-
bearing streams 
172 ft. either side of 
the stream channel 
172 feet either side of stream 
channel 
No treatment in Riparian 
Reserves on perennial non-fish 
bearing streams 
Intermittent streams 172 ft. either side of 
the stream channel 
Variable-width, no-harvest 
buffers to include  trees 
contributing to channel bank 
stability 
Thinning would occur outside of 
no-harvest buffers from the outer 
edge of the buffer to 172 feet 
from the stream channel 
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Connected actions 
 Roading:  In order to implement the proposed silvicultural treatments it would be necessary to do 
to get logging equipment to the 
harvest unit landings.  To do this, 
approximately 0.64 miles of closed 
logging spurs, constructed during the 
first harvest entry, would be re-
opened. This is less than Alternative 
2 because no spur roads would be re-
opened within Riparian Reserves.   
Following harvest activities, spur 
roads that were reopened for harvest 
activities, would be decommissioned by blocking them with a berm and installing water bars.  These 
spur roads are in the LSR but are located in 35-45 year-old stands that do not currently meet late-
successional stand characteristics.   It was determined that the tradeoff of constructing and re-opening 
these spur roads was outweighed by the benefits of improving habitat quality in the LSR.    
Roads 1131-120 (which accesses 49 acres in units 24 and 25) and 1131-202 (which accesses 85 
acres in units 21, 22 and 23) have been closed and water barred to protect them during storms.  The 
road prism is in place for all of these roads, but in order to haul on them they would need to be 
reconstructed.  This involves reconditioning the roadbed by smoothing out water bars, resurfacing the 
roads with rock, and reestablishing drainage ditches on 4.59 miles of road.  The ditch-relief culverts 
will be removed and replaced by drain dips on road 1131-202.  These roads would be closed and water 
barred following harvest activities.  
Also, about 25 miles of road maintenance, consisting of spot rocking, brush cutback to provide a 
safe site distance, road blading, ditch cleanout, and ditch-relief culvert replacement would be required 
on existing access roads.  Ditch-relief culverts that have exceeded their design life would be replaced on 
road 1131 between mile posts 3 and 6, road 1100 805 between mile posts 0.7 and 2, road 1142 between 
mile posts 0 and 6, and road 1145 between mile posts 1 and 1.5.  Ditch-relief culverts do not intersect 
perennial streams. 
Yarding:  Careful consideration was given to appropriate logging systems to accomplish treatment 
objectives.  Depending on topography, soil conditions, accessibility, suspension requirements to meet 
ecological needs, cost-benefit ratio, etc. a combination of helicopter (119 acres), skyline (371 acres), 
and ground-based equipment (67 acres)  was selected to harvest a total of 26 units, yielding about 5.57 
MMBF of timber (Refer to Table 13 and Appendix A for individual unit maps and prescriptions). 
There are five helicopter, three skyline, and two ground-based landings within Riparian Reserves 
that are outside of the no-harvest stream buffers. All of the helicopter landings are in existing openings, 
but one which would need to be expanded for this alternative.  In addition, there is one ground-based 
yarding system stream crossing.  Locations of these stream crossings would be designated, as per Best 
Management Practices and would be placed perpendicular to the stream channels.   





Feet of Spur Rd. 
Needed for this 
Entry 
New  Construction or 
Re-open Existing 
Spur Road 
8 43 1400 Existing 
19 78 1300 Existing 
23 54 700 Existing 
Total   3400 ft = 0.64 mi Existing 
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In addition, there are two units in which skyline yarding would occur across streams.  Logs would 
be fully suspended across stream channels and through Riparian Reserves.  In addition, trees felled for 
yarding corridors within Riparian Reserves would be left in place to contribute to down woody 
material.  Whenever possible, these trees would be felled into the stream channel to provide woody 
structure for the channel (Refer to Appendix A, Unit Prescriptions for specific locations).  
 
Similar actions 
Similar actions would be implemented as funding is available for post-harvest activities from this 
project.  These actions include: existing harvest landing rehabilitation, existing spur road closures, 
recreation sign replacement, making firewood available for public use in areas permitted within LSR’s 
as described in the NW Forest Plan, planting minor species such as western redcedar and western white 
pine in openings created in Dominant Tree Release areas, and underplanting minor species in some 
thinned areas.  The above actions will be evaluated in this analysis.  Additional actions that will not be 
included in this analysis are:  restoration of old debris torrent tracks identified in some of the proposed 
harvest units, riparian area restoration near a mine site and a proposed harvest unit, rock pit restoration, 
introduction of structure into designated stream channels to reduce stream velocities during high water 
flow events, fertilization to increase plant growth, and pre-commercial thinning to enhance species 
diversity and increase growth rates of trees in young, managed stands near proposed harvest units (see 
Appendix B for details on the above proposed activities).   
 
Mitigation measures 
Mitigation measures would be implemented to minimize anticipated effects of the proposed action.  
These include restricting harvest operations during times of the year when it would be detrimental to 
species’ reproductive success, buffering sensitive species and habitats from disturbance during harvest 
activities, buffering interior late-successional forest habitat especially in Landscape Blocks B1 and  B2, 
road closures to ensure better habitat function and usability, dispersed campsite relocation to 
compensate for dispersed sites lost due to road closures, noxious weed control and monitoring to 
minimize introduction or spread of these plants into the LSR, trailhead rehabilitation following harvest 
activities in the vicinity, tree planting and release in riparian areas to improve stand structure and to 
diversify stand age and species composition, subsoiling portions of units where ground-based logging 
systems were used, and seeding disturbed areas with native seed to minimize erosion and potential 
seedbeds for establishment of noxious weeds.  
For the majority of mitigation measures see the section entitled Mitigation Common to All 
Alternatives, after the description of Alternative 3.  In addition, see individual unit prescriptions in 
Appendix A.   
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Funding would be collected from this timber sale to implement mitigation measures outlined in the 
upper portion of the table below.  If additional funding is available, non-mitigation, post-sale activities 
listed on the bottom portion of the table below would be implemented as money allows.  These non-
mitigation, post-sale activities are listed in priority order for available funding.  Both mitigation and 
non-mitigation activities are described in more detail in Appendix B. 
 
Table 12:  Mitigation and Post-Sale Activities for Alternative 3 
Type of Project Type of Action Included in this 
Analysis 
Mitigation Measures Funded by this Project 
1)  Noxious Weed Monitoring and Control Connected Yes 
2)  Native Grass Seeding and Sub-soiling of Skid Roads Connected Yes 
3)   Planting and Release in Riparian Areas Connected Yes 
4)   Road Closures of roads re-opened for this sale Connected Yes 
Dispersed Campsite Relocation and Reclamation Connected Yes 
6)   Trailhead Reconstruction Connected Yes 
7)   Snag Creation Connected Yes 
Non-Mitigation, Post-Sale Activities  to be Funded in Priority Order as Funding is Available From this 
Project 
8)   Rehabilitate Existing Landings   Similar Yes 
9)   Underplanting and DTR Planting Similar Yes 
10)  Debris Chute Restoration Similar Yes 
11)  McQuade Creek Restoration Similar Yes 
12)  Firewood Similar Yes 
13)  Pre-commercial Thinning of Other Managed Stands Similar Yes 
14)  Sensitive Species Monitoring Similar Yes 
15)  Fertilization of Commercially Thinned Managed Stands  Similar Yes 
16)  Recreation Sign Replacement Similar Yes 
17)  Existing Spur Road obliteration Similar Yes 
18)  Rock Pit Restoration Similar Yes 
19)  Fertilization of Other Managed Stands Similar Yes 
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HP = hand pile 1 chain along roads 
YTA = yard tops attached 
1 Q1 7 110 60% 10% above rd. 720 1 6 0 HP 7ac along 1100 rd 
3 Q4 11 90 50% 3% 0 11 0 HP 2ac  along 1100 rd 
4 Q5 33 90 50% 10% 3 30 0 
Pullback 7 acres of slash along 11 rd,  
end haul to west side of unit & dump 
for soil stabilization 
5 Q6 32 90 50% 3% 7 7 18 
YTA 14ac., HP 8ac along 11 and 1155 
rds 
6 Q7 26 90 50% 10% 8 10 8 HP 8ac 11 rd. 
7 Q8 22 110 60% 3% 12 0 10 
YTA 200ft below landings and HP 
4ac along 11 and 1155 rds 




3 110 60% 
3% 
(1/8th acre) 
3 0 falling only HP 2ac along1100 rd 










27 90 50% 10%  27 0 falling only HP 2ac along 1100 rd. 
12 Q41 8 70 40% No DTR 0 0 8 
HP 6ac along 1155 rd & around 
perimeter of dispersed site in NW 
corner 
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HP = hand pile 1 chain along roads 




9 90 West 
50%  west 
90%  east 
10% west, 
1/8 ac. openings east 
6 3 0 
HP 4ac along spurs 805 & 808 
 
14 Q51 9 90 50% 3% 1 8 0 
HP 3ac along spur rd 805  & around 
dispersed site 
15 Q70 3 70 40% No DTR 3 0 0 
YTA 3ac 
16 Q71 1 70 40% No DTR 1 0 0 
No treatment 
17 Q72 3 110 60% 5 %  3 0 0 HP 1ac along 1142 rd 
18 Q73 59 90 50% 10%  50 9 0 YTA 59ac 
   19 Q102 78 
70 
110 
40% north of 1133 
60% south of 1133 
No DTR north 
3% south 
78 0 0 
YTA 78ac,  HP 11ac along 1133 rd 







60%  north of 202  
50%  in helicopter  
3%   13 0 0 
Burn landings only 
22 Q202 27 110 60% 10%  21 6 0 Burn landings only 
23 Q203 45 
70 
110 
40% east of stream 
60%  west of stream 
No DTR east,  
10% west 
35 10 0 
Burn landings only 
24 Q206 40 90 50% 3%   33 7 0 HP 4ac along 1131 rd 
25 Q207 9 90 50% 3%   6 3 0  
HP 2ac  along 1131 rd 
26 Q209 10 90 50% 10%  5 5 0 HP 2ac  along 1131 rd 
27 Q240 6 110 60% 3%   3 0 3 YTA 3ac 
Total  557    371 119 67  
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Mitigation Common to All Alternatives________________________________________________  
Mitigation measures were developed to ease some of the potential adverse effects the various alternatives may cause. Common mitigation 
measures that apply to specific units, regardless of alternative, are also listed.  The following mitigation measures would be applied to any of the 
action alternatives unless another mitigation measure is specifically identified in a particular unit prescription in Appendix A: Unit Prescriptions.  
Common mitigation measures that apply to specific units, regardless of alternative, are also listed  
 
Table 14:  Mitigation Measures Common to All Alternatives  
Unit  #  Required Mitigation Measures Restriction Dates 
Wildlife 
5, 6, 8, 19, 
23, and 26 
Big Game 
Close all newly constructed and re-opened spur roads following timber operations for this harvest entry. 
N/A 
All Snags and Down Wood 
• Retain existing snags in all harvest units, to the extent possible 
• Snags required to be felled for safety reasons would remain on site for down woody component 
• 10% Retention buffers required within the original stand boundaries that include the proposed harvest units, would be 
concentrated at accumulations of down wood wherever possible.   
• Leave 5 extra standing trees per acre, in addition to existing coarse woody debris and snags, to be topped after the 
timber sale to create snags.  Trees in the large diameter class should be selected whenever possible for snags.  
• Five trees per acre would be felled and retained during harvest operations to contribute to down wood habitat. Trees 
selected would be within the median range of trees within the stand. 
N/A 
22, 23, 24 Oregon slender salamander 
Maintain a minimum 66-foot no-harvest buffer on known locations of Oregon slender salamander 
N/A 
All Spotted Owl 
Standards outlined for spotted owls in the Biological Opinion (USDI March 2005) would be adhered to. All units are 
subject to restrictions identified in the Biological Opinion unless habitat is known to be unoccupied as determined by 
surveys done using Region 6 protocol. 
Mar. 1 –  July 15 
All Peregrine Falcon (if found in potential nesting locations during season(s) of harvest operations) 
Potential nesting locations would be determined prior to timber harvest activities.  If active nests are located, implement 
seasonal restrictions on harvest operations in nest vicinity. 
Jan. 15- July 31 
1, 4, 5, 9, 
10, 21, 22, 
24, 25, 27 
PETS:  Harlequin Ducks 
Logging operations would be restricted within ¼ mile of streams during nesting period.     
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Table 14:  Mitigation Measures Common to All Alternatives  
Unit  #  Required Mitigation Measures Restriction Dates 
Fuel Treatment /Air Quality 
All • Slash in units logged by ground-based systems would be crushed and used in the skid roads. 
• Slash would be hand piled within 1 chain of major forest roads: 1100, 1131, 1133, 1142, 1155 and 1100-805 within 
harvest units bordering these roads and piles would be burned. 
N/A 
Infrastructure (Transportation) 
Selected roads would be closed within the LSR to improve habitat function and usability, reduce wildlife harassment and 
to minimize potential spread of non-native plants and noxious weeds into the LSR. 
Road # Closure Type Road Closure Miles Comments 
1131 120 Gate 1.18 Decommission (storm proof) 
1131 202 Gate 7.98 Decommission (storm proof) 
1100 720 Berm 1.61 Decommission (storm proof) 
1145 000 Berm 0.59 Decommission (storm proof_ 
1100 811 Berm 0.17 Decommission (storm proof) 
1100 737 Berm 1.00 Decommission (storm proof) 
1100 743 Berm 0.56 Decommission(storm proof) 
All 
1145 387 Gate 1.33 Access through gate 
NA 
Fisheries 
All • Any project activity such as culvert replacement that must occur within fish-bearing and other perennial streams would 
comply with Oregon Department of Fish and Wildlife seasonal restrictions on in-stream work activities.  Best 
Management Practices including placement of sediment barriers, provision of flow bypass, and other applicable 
measures would be included in project design as necessary to control off-site movement of sediment.   
• Native-surfaced roads would be restricted from hauling during the winter rainy season to maintain water quality and 
fish habitat unless conditions warrant a waiver of this requirement. 
• Construction and or maintenance of roads would not be done when soils are saturated or run off occurs, to minimize 
erosion and sedimentation, and a stable fill would be constructed across all streams. 
• All haul roads would be maintained in stable condition.  Watering the road surface would be used if roads become 
excessively dusty during the summer.   
• Ground-based yarding systems would operate only when soils are relatively dry following the rainy season in the spring 
though summer.  Operations would be suspended if rainfall or precipitation results in pooling of water in skid trials or 
landings. 




Nov. 1 – May 31 
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Table 14:  Mitigation Measures Common to All Alternatives  
Unit  #  Required Mitigation Measures Restriction Dates 
• Designated skid trails would be required in all ground-based yarding units.  Skid trails would be located outside 
drainages, seeps, springs and/or concave landforms, which could accumulate and transport overland flow and sediment.  
Existing skid trails that are outside drainages, seeps and springs that meet the needs of the yarding system should be 
used wherever possible.   
• Ground-based equipment would be limited to slopes less than 30 percent for harvester/forwarder and conventional 
ground skidding operations.  Short, isolated pitches up to 40 percent, on otherwise suitable slopes, may be approved 
after consultation with soil/watershed specialist determines that sediment transport to streams would not occur as a 
result.  Adverse skidding conditions would be avoided through skid trail layout and use of alternative yarding systems 
• Full suspension would be required when yarding over perennial stream channels. Where full suspension is not 
obtainable over intermittent streams, partial suspension would be required and yarding would be limited to when the 
stream is dry. 
• Where cable yarding requires corridors through a Riparian Reserve, corridors would be laid out to result in the least 
number of trees cut for corridors.  Trees located within no-harvest buffers that must be cut to facilitate yarding corridors 
would be felled into the channel whenever possible, and left on site. 
• All skid trails and landings would be water barred to provide adequate drainage.  Water bars location should occur 
where local terrain facilitates effective drainage of the skid trail or landing.  In general, water bars should be 
constructed every 100 feet on slopes less than 15 percent, and every 50 feet on slopes greater than 15 percent.  Water 
bars should be “keyed in” to the cut bank and have a clear outlet on the down hill side.  Where available, slash should 
be placed on skid trails and landings. 
• Areas of exposed soil, such as landings, skid trails, decommissioned roads, and cut and fill slopes associated with road 
construction or maintenance would be seeded with non-invasive cereal grains such as winter wheat, and native 
perennial species. 
• Temporary roads would be decommissioned after completion of logging operations.  Decommissioning of roads may 
include: berming the entrance, removal of ditch-relief culverts and replacement with drain dips on road 1131 202, 
installation of water-bars, scarification and/or subsoiling, and re-vegetation of the road prism. 
• In units containing stream channels, all existing large woody debris would be retained within Riparian Reserves to 
maintain channel stability; provide nutrients and food for aquatic plants and insects, and to provide buffering so as to 
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Table 14:  Mitigation Measures Common to All Alternatives  
Unit  #  Required Mitigation Measures Restriction Dates 
Vegetation 
All Residual Tree Protection 
No thinning during sap flow to protect remaining trees from damage during logging operations, unless approved by 
District Silviculturist 
below 2500 ft = 
Mar 5- May 15 
 
above 2500 ft = 
Apr 30-June 30 
18, 26 Noxious weeds 
100-foot containment buffer around existing noxious weed sites in Units 18 and 26 to maintain a dense canopy next to the 
roads and limit spread of noxious weeds 
 
All Noxious Weeds (continued) 
Money would be collected from the proposed timber sale to survey and control noxious weeds on all harvest units and 
roads in the planning area.  
Pre-treat existing weed sites  
Survey to locate noxious weed populations and remove individuals and populations, where possible, in harvest units and 
along adjacent road systems. 
Existing weed sites of meadow knapweed, false brome and Scotch broom would be buffered from thinning activities to 
prevent weed seed from being transported throughout the harvested area. 
All road construction and logging equipment would be pressure washed prior to working in the area. 
Obtain gravel for road construction and reconstruction from a weed-free rock sources. 
Minimize areas of soil disturbance during all harvest activities including spur road construction and re-opening, road 
reconstruction, etc.  Seed all disturbed areas with native species, including landings and subsoiled skid roads, to reduce 
weed establishment. 
Berm, gate, or rip and seed any new roads and re-opened roads to reduce disturbance and incoming weed seed due to 
vehicular traffic. 
N/A 
Unit # Sensitive Plant Species Number of Sites Protection 
Measure 
3 Pseudocyphellaria mallota 1 172’ 
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Table 14:  Mitigation Measures Common to All Alternatives  
Unit  #  Required Mitigation Measures Restriction Dates 






7 Pseudocyphellaria rainierensis 1 100’ 






9 Pseudocyphellaria rainierensis 





10 Pseudocyphellaria rainierensis 
Leptogium rivale in 2 creeks in unit 
1 
2 linear 
Out of unit 
100’ 
11 Pseudocyphellaria rainierensis 





12 Pseudocyphellaria rainierensis 4 100’ 









14 Pseudocyphellaria rainierensis 3 100’ 






17 Pseudocyphellaria rainierensis 3 100’ 
18 Pseudocyphellaria rainierensis 
Pseudocyphellaria mallota 







21 Pseudocyphellaria rainierensis 8 100’ 
22 Pseudocyphellaria rainierensis 8 100’ 
23 Pseudocyphellaria rainierensis 1 100’ 
24 Pseudocyphellaria rainierensis 7 100’ 






26 Pseudocyphellaria rainierensis 
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Table 14:  Mitigation Measures Common to All Alternatives  
Unit  #  Required Mitigation Measures Restriction Dates 
Roads and Landings 
5, 6, 8, 19, 
23, and 26 
Spur roads construction and re-opening 
• Roads would not be reopened for use during thinning if they are within a Riparian Reserve’s first site tree (172 feet 
distance) on perennial streams. 
• All existing spur roads opened to access harvest units and all new spur roads constructed would be closed, water barred 
and seeded with native seeds following activities.  
N/A 
3 Landing Construction 
• The landing for this unit would be located outside of the Middle Santiam Roadless Area.  No roads would be 




• No log hauling operations on weekends during peak recreation season.  A weekend is defined as starting at 5pm on 
Friday and ending at 7pm on Sunday. 
• Berms placed on local roads after logging operations would be placed far enough away from main roads to create 
dispersed recreation sites, whenever possible. 
• Reconstruct or replace any existing dispersed recreation sites impacted by logging operations or road closures. 
• Whenever possible, wildlife trees felled for downed wood should be directed across skid roads to block ATV access. 





Required Mitigation Measures 
Restriction Dates 
Special Habitats 
Special habitats - general 
Special habitats would be protected in accordance with the Forest Plan and the Special Habitat Management 
Guide (see Appendix A: Unit Prescriptions for specific information regarding protective measures for special 
habitats known to occur in or adjacent to proposed units).   
 
General protection measures include:   
Directional falling away from special habitats 






Special habitats - Seeps/springs 
172 feet, if seeps/springs greater than 1/4 acre in size. If less than ¼ acre and if contains riparian vegetation such as 
N/A 
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skunk cabbage or devil’s-club, then a buffer of 50 feet-172 feet would be implemented 
Special habitats - Ponds 
600 feet no-harvest buffer 
Special habitats - Caves 
Variable buffer widths; determined by Wildlife Biologist 
Special habitats - Rock gardens 
200 feet buffer, if rock garden is greater than 1/2 acre in size 
 
Special habitats - Rock outcrops 
150 feet buffer, if rock outcrop is greater than 2 acres 
 
Special habitats - Other  
Smaller seeps, rock gardens and outcrops would be buffered commensurate with their size and the adjacent harvest 
prescription.  There should be no direct disturbance to the habitat or its ecotone.  Small rock outcrops are abundant 
in the planning area and therefore do not require buffering in the thinning units, provided that direct disturbance is 





Mining claimants would be notified by mail that logging operations may affect access to their claims.  Mining 
claimants would be given reasonable access to their claims during harvest operations as required by contract 
clauses.   
 
N/A 




Unit # Suspension Requirements Duff Retention Requirements 
Heritage 
All Heritage Resources 
Protect eligible heritage sites.   
In the event that heritage resources are encountered during project implementation 
project activity would cease until an archeologist can make a determination of effect 
on the heritage resource.  
N/A 
Soils 
Unit # Suspension Requirements Duff Retention requirements 
1,4, 13, 
14, 15, 20 
Partial, some ground 60-80% 
3, 7, 16, 
17-26 
Partial 60-80% 
5,  9 Partial and ground 40-60% 
6, 8, 11, 
12 
Partial and ground 30-50% 
10 Ground and partial 20-40% 
27 Ground 20-40% 
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U it 
Number 
Required Mitigation Measures Restriction 
Dates 
All Soils 
• Upon completion of harvest activities, skid roads for ground-based equipment shall be ripped or subsoiled to return the site 
to near original productivity.  All ripped and subsoiled areas would be seeded with native seed mix.  
• Erosion control measures would be implemented as soon as possible after soils have been disturbed.   
• Ground-based equipment should generally operate in the dry season, usually considered May through October, unless 
otherwise restricted by other resource concerns or agreed to by Forest Service personnel.  
• Harvested trees should usually be topped and limbed in the units in order to provide for nutrient recycling and control of 
ravel and slough on steep side slopes, unless otherwise specified in fuel treatment requirements.  
• Ground -based equipment shall generally be limited to slopes less than 30%, unless otherwise directed by Forest Service 
personnel. 
• Ground-based skidding equipment or forwarders shall stay on designated skid trails.  Ground-based skid trails would be pre-
designated and pre-approved before use (LTSR). They should generally be about 10 feet wide and should not usually 
exceed 15 feet in width, and where practical the skidder, cat or processor/ forwarder should travel on slash.  Traveling on 
slash would help reduce off site soil erosion or lessen soil compaction. LTSR should be included in the contract. Tractor 
skid roads would generally be 150 to 200 feet apart.  Processor/forwarder skid roads would generally be about 50 to 60 feet 
apart.   
• Partial or one end suspension is required on skyline units, except at tail trees and landings. Given the uneven terrain in some 
units, small areas of ground lead may occur along ridge lines or benches.   
• Unless otherwise approved, the reopening of closed logging spurs constructed during the first harvest entry should occur in 
the dry season, usually June through October to avoid surface erosion from exposed soil. Open roads should be storm 
proofed if they have to sit through extended periods of wet weather.  
• Where practical, at the completion of harvest activities, limbs and woody debris should be placed on areas of exposed soil to 
reduce the potential for off site soil erosion.  
• Unclassified or temporary haul roads used outside the standard operating season should generally be rocked to reduce 
erosion. 
• Cable corridors spacing should be set to both minimize damage to vegetation as well as the underlying soil. 
• Trees, not designated for harvest in riparian buffers that need to be cut to facilitate harvest operations, should be dropped 
into the stream to aid in woody debris recruitment. 
• Avoid disturbance to the existing down woody debris concentrations from the initial entry as much as practical. 
• At the completion of harvest activities, heavily used, tractor skid roads (existing or created) that are not part of the dedicated 
transportation system should be adequately subsoiled with a "Forest cultivator" or an equivalent winged ripper in order to 
return the site to near original productivity, unless otherwise waived by the Forest Service.  This can be accomplished either 
by the contractor or through the KV process.  



















June - Oct 
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Unit # Required Mitigation Measures Restriction Dates 
1, 4, 16, 18, 
19, 21, 22, 23, 
24 and 25 
Soils 
Recent failures tracts are present in proposed units 19, 21, 22, and 24.  Older sidecast failure scars are evident in 
Units 1, 4, 16, 18, 23 and 25. Consequently, for one to two chains below roads in these Units, leave trees would be 
designated such that the larger trees with extensive root mats, and especially those trees with pistol butt trucks 




• No in-stream activities would take place in fish-bearing streams, or other perennial streams near their confluence 
with fish-bearing streams, outside of the in-water work window (July 15-Aug 30). 
• Assure stream crossings allow natural flow of water 
• No-harvest riparian buffers are prescribed to minimize sediment delivery to streams and reduce the potential for 
temperature increases. The riparian buffers vary by alternative as stated in the Description of Alternatives. All 
buffers are measured from the trees nearest the stream rather than the waters edge. 
• Dry weather haul would be required on native surface spurs. 
• To minimize impact from skyline corridors across streams and riparian areas, trees would be directionally felled 
into stream channels, where possible.  If trees cannot be felled into stream channels, fell them away from riparian 
vegetation to minimize damage.  These trees would be left on site. 
• Ground-based harvest operations would be restricted in Riparian Reserves whenever soils are wet and not 
frozen. 
• No DTR’s would occur closer than 172 feet from streams or in units thinned to 40% canopy closure  
• Implement Best Management Practices (BMP’s) for all project activities.  Utilizing BMP’s for this project 
specifically addresses direction and guidance in the protection of water quality.  Objectives and mitigation for 
water quality for this project are listed in the following table: 
Objective Mitigation 
Maintain or improve existing temperature 
regime along perennial streams in relation 
to water quality 
Designation of riparian management units to maintain and improve 
shade canopies over stream channels (BMP T-2; T-7; T-8). 
All 
Continue recovery of downstream 
riparian and channel conditions 
Design units to insure channel bank stability, and provide adequate 
buffers to reduce sediment inputs and minimize peak flow effects 
 
13).  Revegetation of areas disturbed by harvest activities (such as landings, temporary roads, and equipment storage areas) 
is required with an appropriate grass seed mix (BMP T-14, T-15, and T-16).   
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 (BMP T-2; T-7; T-8; T-12).  Boundaries are placed in such a manner to 
avoid compromising stability of the channel banks.  No trees are cut 




Unit  # Required Mitigation Measures Restriction Dates 
All  Objective Mitigation 
Maintain or improve the quality of water 
for domestic and fisheries users 
Designate riparian management units and specific prescriptions  
for each individual unit adjacent to stream courses requiring  
protection (BMP; T-7). 
Maintain natural filtration of surface, 
overland flow, through post sale 
activities. 
Establish appropriate riparian management units and establish 
 fire lines to ensure maintenance of established buffers, filter  
strips (BMP T-7; T-8; F-2; F-3). 
Maintain or improve channel bank 
stability. 
Establish riparian management units that include channel bank 
 areas and or establish marking prescriptions that prevent any  
tree attributing to bank stability from being marked  
(BMP T-2; T-6; T-7; T-8). 
Control the amount of sediment leaving 
the road system. 
Utilize appropriate clauses within the contract to ensure 
 that winter haul occurs on roads with adequate surface rock 
 and that erosion control techniques such as mulching of bare  
soils associated to the road system occur. 
N/A 
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Alternatives Not Considered in Detail_______________________  
 
Heavy Thinning Prescriptions:  The Mid-Willamette LSR Assessment recommends in Landscape 
Block A (where several stands are proposed for treatment) to “use minimum entries on those stands 
where site-specific factors show that they would benefit from treatment.”  Generally a heavier thinning 
would be done here.  The philosophy with this type of thinning is that only one harvest entry would be 
needed to set up the stands on a path toward developing old-growth characteristics.  A heavy thinning 
of managed stands, down to 30-50 trees per acre was not pursued here for several reasons:    
(1) A landscape populated by stands with minimum numbers of trees leaves little room for 
mortality from natural events such as strong winds, fire or insect/disease infestation. 
(2) The analysis area falls within a Critical Habitat Unit (CHU) where a minimum of 40% 
canopy closure must be maintained for owl dispersal.  Thinning to 30-50 trees per acre 
would not meet this criteria. 
(3)  Given that Quartzville Creek is 303(d) listed stream for temperatures, the IDT determined 
that heavy thinning would not address this issue.  
 
Thinning in Natural Stands:  The IDT considered thinning in five natural stands in the headwaters 
of Canal Creek. Upon further analysis, four stands were over 80 years old and were dropped from 
consideration. A 60 year-old stand was also dropped after an IDT field visit found that the stand was 
well on its way to developing late-successional characteristics and thinning would result in deleterious 
effects to the interior habitat in the stand.  
 
Uneconomical and Deferred Stands:  One stand (Unit 2) was dropped from consideration due to 
its small size after buffers for sensitive species and Riparian Reserves were put in place. Proposed Unit 
28 has been deferred because it is the only stand in the Elk Creek planning subdrainage of the Canal 
Creek Subwatershed and including it in this proposal would require additional analysis. Several other 
stands in that subwatershed would be ready to thin in approximately 10 years and this stand would be 
evaluated with them at that time. 
 
Thinning to Original Stand Boundaries:  All of the proposed units in this sale were logged 
approximately 40 years ago. At that time, economics and logging feasibility were considered more 
important than resource concerns, and as a result unit boundaries extend to stream edges and through 
special habitats. Current management standards call for riparian buffers, TE&S buffers, special habitat 
buffers and 10% retention areas within these LSR stands.  These buffers change original stand 
boundaries such that this potential alternative was dropped from further consideration. 
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Comparison of Alternatives________________________________ 
This section provides a summary of the effects of implementing each alternative. Information in the 
table is focused on activities and effects where different levels of effects or outputs can be distinguished 
quantitatively or qualitatively among alternatives.  
 







Volume (MBF) 0 8280 5570 
Acres Commercially Thinned 0 828 557 
Percent of total area in original stands thinned 0 66% 44% 
Cost to Benefit Ratio (refer to Appendix  C for 
additional information)  
0 2.2 2.0 
Acres of Skyline Logging 0 584 371 
Acres of  Processor-Forwarder Logging 0 111 67 
Acres of Helicopter Logging 0 133 119 
Acres of Light Thin (90-110 TPA) 0 715 463 
Acres of Moderate Thin (70 TPA) 0 113 94 
Acres of  ¼-acre gaps created with Dominant 
Tree Release prescription 
0 57 36 
Percent of canopy closure after treatment as a 
percentage of original stand acres 
90% 64% 77% 
Percent of canopy closure after treatment as a 
percentage of areas treated within stands 
(thinned and DTR openings)  
NA 52% 50% 
Percent of canopy closure after treatment in 
Riparian Reserves  
90% 60% 85% 
Unit 4 NA 60%CC 50%CC 
Unit 10 NA 5% DTR 3% DTR 
Unit 11 NA 
60% CC and 
3%DTR 
40%CC and No 
DTR 
Changes in prescriptions between 
action alternatives. 
CC = canopy closure 
DTR = dominant tree release  
Unit 12 NA 60% 50% 
Acres of improved big game forage 0 57 36 
Acres of Riparian Reserves Thinned 0 383 84 
Percent of Riparian Reserves Treated (653 ac) 0 59% 13% 
Percent of canopy closure retained in primary 
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Retention of at least 50% canopy closure in 










Miles of road closures with this project. 0 14.27 14.27 
Acres of Understory Development 0 69 50 
Miles of Road Maintenance 0 25 25 




 .64 miles 




Miles of closed, system roads to be re-opened 0 5.28 4.59 
Acres Noxious Weed Monitoring and Control  0 
892 acres for 
five years 
626 acres for 
five years 
Acres of  Pre-commercial Thinning in Adjacent 
Managed Stands  
0 510 510 
Snags Created  (Five Per Acre) 0 4140 2785 
Linear Feet of Down Woody Debris   0 248,400 167,100 
Road Obliteration  0 0.1 miles 0.1 miles 
Rock Pit Restoration  0 2 at ¼ acre 2 at ¼ acre 
Mining Claim Restoration   0 1 at ½ acre 1 at ½ acre 
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Table 16:  How Alternatives Meet Objectives 
Objective  Alternative 1 Alternative 2 Alternative 3 
Accelerate development of 
late-successional stand 
characteristics in young stands 
in the LSR The desired stand 
characteristics include the 
following: 
• an appropriate stand 
component of large 
diameter trees  
• multi-layered stands with 
well developed 
understories 
• snags and down woody 
material of sufficient size 
and arrangement to meet 
habitat and ecological 
needs now and into the 
future 
• complex stand structure 
and diversity 
• variations in stand 
densities that are 
occasionally interspersed 
with small openings.   
• diverse species 
composition including 
hardwoods and other 
minor species 
Modeling suggests these 
stands would achieve some 
late-successional 
characteristics like large 
trees in about 160 years.  
But  would not develop 
desired multi-canopy layers, 
etc.  
828 acres would be treated  
 
1. An appropriate stand component of large 
diameter trees – both alternatives reduce 
stand densities by approximately 50%. 
Average stand densities are 250 trees per 
acre (TPA); prescriptions reduce densities to 
70, 90, and 110 TPA. By decreasing inter-
tree competition more light and nutrients are 
available to the residual trees which grow 
faster as a result.  Refer to diameter growth 
discussion and table. 
2. Variations in stand densities that are 
occasionally interspersed with small 
openings – three densities are prescribed 
interspersed with quarter-acre gaps. 
3. Multi-layered stands with well developed 
understories – reducing the tree densities 
would open up the stand so more light can 
reach the ground to promote shrub and 
young tree growth. 
4. Snags and down woody material of sufficient 
size and arrangement to meet habitat and 
ecological needs – by thinning, 4 to 5 inches 
of growth is gained in 40 years. 
5. Complex stand structure and diversity – see 
1-4 and 6. 
6. Diverse, native species composition 
including hardwoods and other minor 
species – Unit prescriptions in the Appendix 
state Douglas-fir, noble fir, Western hemlock 
and red alder would be thinned; all other 
species would be retained and cedar over 10-
inch diameter would be spaced off for leave 
trees.  Cedar would also be planted in Unit 
13. This would provide a diverse 
composition of native species. 
557 acres would be treated 
 
1. An appropriate stand component of large 
diameter trees – both alternatives reduce 
stand densities by approximately 50%. 
Average stand densities are 250 trees per 
acre (TPA); prescriptions reduce densities to 
70, 90, and 110 TPA. By decreasing inter-
tree competition more light and nutrients are 
available to the residual trees which grow 
faster as a result.  Refer to diameter growth 
discussion and table. 
2. Variations in stand densities that are 
occasionally interspersed with small 
openings – three densities are prescribed 
interspersed with quarter-acre gaps. 
3. Multi-layered stands with well developed 
understories – reducing the tree densities 
would open up the stand so more light can 
reach the ground to promote shrub and 
young tree growth. 
4. Snags and down woody material of sufficient 
size and arrangement to meet habitat and 
ecological needs – by thinning, 4 to 5 inches 
of growth is gained in 40 years. 
5. Complex stand structure and diversity – see 
1-4 and 6. 
6. Diverse, native species composition 
including hardwoods and other minor 
species – Unit prescriptions in the Appendix 
state Douglas-fir, noble fir, Western hemlock 
and red alder would be thinned; all other 
species would be retained and cedar over 10-
inch diameter would be spaced off for leave 
trees.  Cedar would also be planted in Unit 
13. This would provide a diverse 
composition of native species. 
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Objective  Alternative 1 Alternative 2 Alternative 3 
Encourage development of 
connectivity within the 
Quartzville LSR to aid in 
dispersal and genetic exchange 
that contributes to species 
viability.  
Same as above Encourage development of connectivity on 383 
acres of Riparian Reserves which were intended 
to provide connectivity in LSR’s. 
Encourage development of connectivity on 84 
acres of Riparian Reserves which were intended 
to provide connectivity in LSR’s.  
Reduce open road densities 
within the LSR to improve 
habitat function and usability 
while also providing adequate 
access for forest management 
and recreational activities 
(USDA and USDI. 1998b)  
No reduction in open road 
densities.  Roads would be 
allowed to close on their 
own. 
Reduced open road density by 14+ miles and 
plan to reduce another 15+ miles as money 
becomes available 
Reduced open road density by 14+ miles and 
plan to reduce another 15+ miles as money 
becomes available 




This section describes the existing conditions of the resources and the anticipated 
environmental effects of implementing the proposed action and other alternatives. This analysis is 
organized by resource area.  Within each section, the affected environment is described first, 
followed by the effects of the No Action Alternative that provides a baseline for evaluation and 
comparison of the other alternatives that follow.  
The project IDT identified past, present and reasonably foreseeable future actions that might 
have cumulative effects with the proposed action.  Those actions are listed and displayed on a 
map in Appendix M.   
 The cumulative effects discussed in this section include an analysis and a concise description 
of the identifiable present effects of past actions to the extent that they are relevant and useful in 
analyzing whether the reasonably foreseeable effects of the proposed action and its alternatives 
may have a continuing, additive and significant relationship to those effects.  The cumulative 
effects of the proposed action and the alternatives in this analysis are primarily based on the 
aggregate effects of the past, present, and reasonably foreseeable future actions. Individual effects 
of past actions have not been listed or analyzed and are not necessary to describe the cumulative 
effects of this proposal or the alternatives. (CEQ Memorandum, Guidance on the Consideration 
of Past Actions in Cumulative Effects Analysis, June 24, 2005). 
Several resource sections make references to resource reports that are in the project record.  
These resource reports provide more in-depth information than is presented in the environmental 
consequences section of this document.  




Introduction:  With respect to wildlife, the purpose of the project is to accelerate attainment 
of late-successional stand characteristics in young stands within the LSR in order to hasten 
attainment of habitat conditions for late-successional and old-growth related species and to 
improve habitat connectivity and function.  The desired stand characteristics resulting from 
proposed stand treatments include: (1) development of large diameter trees, (2) creation of a 
mosaic of varying stand densities interspersed with occasional, small openings to improve stand 
structure and diversity, (3) establishment of multi-layered stands with well-developed 
understories, (4) promotion of stand conditions which encourage diverse, native species 
composition including hardwoods and other minor species,  (5) creation of a supply of snags and 
down wood,  and (6) increased resistance of the LSR to disturbances such as fire and disease.  
Additional objectives with respect to wildlife include improving connectivity within the LSR, 
minimizing spread/introduction of non-native plants or noxious weeds, reducing open-road 
densities and meeting state water quality standards for stream temperatures.   
Analysis Area:  The analysis area varies by the habitat needs of the species being analyzed.  
For this analysis numerous management indicator species, migratory birds and sensitive species 
were analyzed.  Their habitat needs vary from the individual harvest unit, to the subwatershed, to 
the watershed.      
Analysis Methods:  Pre-field analysis, field surveys and species surveys, based on Regional 
protocol, were conducted by a wildlife biologist.  Analysis included:  spotted owl surveys and an 
analysis of habitat around individual known owls or nest sites; Wisdom Elk Model analysis to 
determine habitat effectiveness values for big game; analysis of the percent of snags by 
subwatershed; review of historical roading and harvest units; GIS analysis of current spotted owl 
habitat; determination of the relative amount of recreation use in the area that could affect 
wildlife; and considerations of proposed harvest methods and potential noise/disturbance levels. 
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A. Threatened and Endangered Species  
1.  Northern Spotted Owls  
Overview of affected environment:  The Mid-Willamette LSR Assessment describes the 
habitat in Quartzville LSR #RO213 (USDA. 19998b, VI 160-164).  According to the assessment 
the key issues for this LSR are the amount of late-successional forest, road densities and 
connectivity within the LSR.  Connectivity is an important issue because the checkerboard 
ownership here limits options, so federal lands are essential for providing the needed LSR 
connectivity.  
     Suitable habitat for the northern spotted owls has three main components:  nesting, roosting, 
and foraging (NRF) habitat. Generally suitable habitat is 80 years of age or older, multi-storied 
with canopy closures exceeding 60 percent, and with sufficient large snags and down wood to 
provide opportunities for nesting, roosting, and foraging. Late-seral forest is superior habitat and 
preferred by spotted owls over other habitat conditions (Thomas et al. 1990).   
Dispersal habitat does not have a multi-storied canopy, large trees or large snags and down 
wood.  This habitat generally consists of mid-seral stands between 40 and 80 years of age with 
canopy closures of 40% or greater and trees with a mean diameter of 11 inches or more (USDI, 
2005).  Dispersal habitat allows spotted owls to move between stands of suitable habitat and for 
juveniles to disperse from natal territories. Figure 12 below shows owl habitat within the LSR.  
The map shows suitable spotted owl habitat in blue and dispersal and non-habitat in white. 
Proposed harvest units are outlined in red. 
Spotted owls may be affected if habitat is modified within their medium home range of 1.2 
mile radius around the nest tree. Habitat modification may occur in three different ways: (1) 
degradation of habitat which affects the quality of suitable or dispersal-only habitat without 
altering the functionality of such habitat, (2) downgrading of habitat which alters the functionality 
of suitable habitat so that it no longer supports nesting, roosting, and foraging, and (3) removing 
habitat which alters suitable or dispersal-only habitat to such an extent that the habitat no longer 
supports nesting, roosting, foraging, or dispersal of owls.  
Spotted owls may also be affected by noise disturbance above ambient levels during the 
nesting season from March 1 through September 30.  Disturbance can occur from any activity 
producing above-ambient noise within 0.25 miles of owls during the nesting season.  These 
distances increase to 0.5 miles for aircraft noise and 1.0 mile for blasting noise. 
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There are numerous historic spotted owl locations surrounding the plantations proposed for thinning.  
Most locations were from night audio responses over 10 years ago with little daytime verification of activity 
centers. Spotted owl surveys based on Region 6 survey protocol were completed in 2003, 2004 and 2005 to 
identify spotted owl activity centers.  Spotted owls were located in the vicinity of some of the historic sites 
but not all. 
Formal consultation with the U.S. Fish and Wildlife Service on this project was completed and a 
Biological Opinion received (USDI, 2005). This project would be implemented in accordance with the 
standards listed on pages 6-7 of that document. These standards also address the need for a biologist to 
participate in the environmental analysis and to minimize or eliminate disturbance to the spotted owls. 
Specific requirements are addressed in the mitigation section of this document. 
The U.S. Fish and Wildlife Service designated Critical Habitat Units (CHU) across the range of the 
northern spotted owl. The physical and biological features, referred to as the primary constituent elements, 
that support nesting, roosting, foraging, and dispersal are essential to the conservation of the species (USDI, 
1992). All proposed units are within CHU OR-14.   
Two documents have recently been released that document a continued gradual decline in spotted owl 
populations: the Status and Trends in Demography of Northern Spotted Owls 1985-2003 (Anthony et al.) 
and the Scientific Evaluation of the Status of the Northern Spotted Owl (SEI report) 
 
Environmental Consequences  
Direct and Indirect Effects – Northern spotted owls 
Alternative 1 – No Action:  There would be no direct, indirect, or cumulative effects to spotted owls, 
spotted owl habitat, or spotted owl critical habitat. Habitat within the proposed units would continue to 
function as dispersal habitat and develop following natural successional pathways.  These pathways are 
dependent on either natural disturbances (fire, insects, wind, pathogens) or self-thinning from natural 
mortality which would allow the remaining trees to develop some late-successional habitat characteristics 
such as large Douglas-fir at about age 200.  Delays in habitat development, compared to stands that are 
thinned, would extend the recovery time for old-growth dependent species in decline, such as the spotted 
owl.  
 
Alternatives 2 and 3:  Units proposed for thinning were reviewed on-the-ground to verify tree size, 
canopy closure, and existing snags and down wood.  These units currently provide low quality dispersal 
habitat for spotted owls.   Thinning prescriptions were designed following recommendations from the 
Northwest Forest Plan and the Mid-Willamette LSR Assessment.  All prescriptions would maintain a 
minimum 40% canopy to provide for spotted owl dispersal.  Prescriptions would also retain areas in each 
unit where thinning would not occur and the canopy closure would remain close to 100%.  These retention 
areas occur primarily in no-harvest riparian buffers but also in buffers for sensitive species (plant and 
animal).  In Alternative 2 the no-harvest riparian buffers occur in the primary shade zones adjacent to 
stream channels, while in Alternative 3 the no-harvest buffers are based on standard tree heights (172 feet) 
so occur in both primary and portions of secondary shade zones in the Riparian Reserves.  Thinning 
prescriptions were also designed to buffer the interior forest habitat in Landscape Blocks B1 and B2 (see 
Figure 7).  There would be no reduction in old-growth and mature conifer habitat in either alternative. 
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Light to moderate thinning planned under these two alternatives would degrade, but not remove, the 
existing spotted owl dispersal habitat for the next 5 years or so because the stands would be more open.  A 
minimum 40% canopy would remain after all logging and snag and down wood creation are complete.  By 
maintaining and favoring a mixture of tree species, thinning would improve stand diversity, wildlife habitat 
and resistance to single species insect attacks and diseases.  Through reduced crowding and competition 
between trees, stand vigor would improve and provide bigger, taller trees and begin the development of a 
multi-storied stand.  Improving diversity and increasing vertical and horizontal stand structure would 
accelerate the stands towards development of suitable spotted owl habitat, perhaps decades sooner than 
would occur without treatment.   
Thinning the stands now would improve dispersal habitat quality within 5 to 10 years as the tree canopies 
grow and begin to close in.  This should accelerate the stands to become suitable spotted owl habitat in 40 
to 50 years.  Planned snag and down wood creation would also improve habitat conditions for spotted owl 
prey base, like Northern flying squirrels.  Alternative 2 would treat 828 acres and Alternative 3 would treat 
557 acres.  
Dominant Tree Release prescriptions designed to introduce canopy gaps and promote the development 
of dominant trees within the stands, would encourage multiple canopy layers and structural diversity, 
desired characteristics in LSRs.  These small 1/8 to ¼ acre gaps would not impede dispersing spotted owls.   
The new temporary road construction in Alternative 2 and the re-opening of closed logging spurs, 
constructed during the first entry, and system roads in Alternatives 2 and 3 should not pose a barrier to 
dispersing spotted owls.  These roads would be closed after harvest activities are complete.  Especially on 
the temporary roads, trees remaining on the sides of the roads should quickly respond to the opening and fill 
in the gap.    
Hazard trees (snags and live defective trees) would likely need to be felled within the stands, adjacent to 
work areas, and along haul routes in both action alternatives.  All hazard trees that are felled would be 
retained as down wood.  In addition, five plantation trees per acre would be retained as down wood during 
logging and five snags would be created after logging is complete.  Habitat conditions for spotted owl prey 
species would be improved by the increased levels of snags and down wood.      
All units proposed for treatment are located in Critical Habitat Unit OR-14.  Removing up to 60% of 
the existing canopy within these units may affect critical habitat by temporarily degrading existing dispersal 
habitat for the next 5 years or so. Quality of this dispersal habitat should improve within 5 to 10 years as the 
canopy increases and should accelerate the stands to becoming suitable spotted owl habitat in 40 to 50 
years.   
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Cumulative Effects – Northern Spotted Owls 
The analysis area for cumulative effects is the project planning area. Cumulative effects result from the 
incremental impacts of past, present, and foreseeable future actions that affect spotted owl habitat.  Past 
timber harvest activities and road building have removed suitable spotted owl habitat and reduced interior 
forest habitat, due to edge effect of the created openings.  About 10,500 acres of harvest and 155 miles of 
associated road building has occurred on National Forest System land here in the last 5 decades.  See Figure 
13 below which illustrates past harvest and road building described here. The proposed commercial 
thinning would improve the quality of dispersal habitat on the landscape and accelerate the development 
late-successional habitat, eventually becoming suitable spotted owl habitat.   
There are no additional habitat altering projects in suitable or dispersal spotted owl habitat on Forest 
Service land at this time within the Quartzville LSR.  Current and future logging on private lands to the 
west is expected to provide only dispersal habitat for short time periods.  It is unlikely the current dispersal 
habitat would remain long enough to provide for suitable owl habitat. 
 
 
Figure 13:  Harvested Areas in LSR 
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2.  Bald Eagle  
Bald eagles, listed as a threatened species, do not occur in the analysis area and will not be impacted by 
proposed project activities. There would be no direct, indirect or cumulative effects to bald eagles in any of 
the alternatives.    
 
B.  Sensitive Wildlife Species 
 There are known sites of sensitive wildlife species located within the planning area and potential 
habitat for sensitive species suspected to occur.  Table 17 lists the eighteen Region-6 sensitive wildlife 
species suspected or known to occur on the Willamette National Forest (Regional Forester’s Sensitive 
Animal List, 2004) and if potential habitat exists within the planning area.  Detailed information on species 
that may be impacted is located in the Wildlife Biological Evaluation. 
 
Table 17:  Sensitive Wildlife Species on the Willamette National Forest  
Species Habitat Present in Planning 
Area? 
Species Documented or 
Suspected in Planning Area? 
Amphibians 
Oregon Slender Salamander Yes Documented 
Cascade Torrent Salamander Yes Suspected 
Foothill Yellow-legged Frog No  
Oregon Spotted From No  
Birds 
Least Bittern No  
Bufflehead No  
Harlequin Duck Yes Documented 
Yellow Rail No  
Black Swift No  
Peregrine Falcon Yes Suspected 
Invertebrates 
Mardon Skipper No  
Mammals 
Baird’s Shrew Yes Suspected 
Pacific Shrew Yes Suspected 
California Wolverine Yes Suspected 
Pacific Fisher Yes Suspected 
Pacific Fringe-tailed Bat Yes Suspected 
Mollusks 
Crater Lake Tightcoil, also a 
survey and manage species 
Yes Suspected 
Reptiles 
Northwestern Pond Turtle No  
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Alternative 1 – No Action:  There would be no impacts to sensitive wildlife species under this 
alternative.  Habitat within the units would continue to develop towards late-successional conditions by 
about age 200.  
 
Alternative 2 and 3:  Of the sensitive species listed in the table above, only the Oregon slender 
salamander, Harlequin duck, Baird’s shrew and Pacific shrew may be impacted by the action alternatives, 
either through site disturbance or habitat modification.  Proposed treatments may impact individuals or 
habitat for these species, but would not likely contribute to a trend towards federal listing or cause a loss of 
viability to the population or species.  Thinning should accelerate development of late-successional habitat, 
improving habitat within the units for these species.   
Harlequin ducks typically nest close to streams that are over 30 feet in width with nest selection and 
brooding occurring from March 15 to July 15 (Bruner 1997).  Seasonal restrictions would eliminate any 
effects to nesting Harlequin ducks (see Mitigation Measures Common to Action Alternatives).   
No-harvest buffers identified for perennial streams would eliminate effects to the Crater Lake Tightcoil, 
a small mollusk species.  Habitat where the temporary road in unit 6 would be located was surveyed, with 
no Crater Lake Tightcoils found.  There should be no effects to this species.  
The remaining sensitive species do not occur within the planning area or would not be affected by 
harvest activities (See Appendix D: Wildlife Biological Evaluation).   
 
Cumulative Effects – Sensitive Species 
The area analyzed for cumulative effects was the project area. The amount of habitat being affected by 
this project is a small percentage of suitable habitat currently available within the planning area.  Quality of 
the habitat to be treated is low, due to the lack of large down wood and understory vegetation.  Thinning 
would improve this habitat by accelerating the development of large trees for future large down wood while 
increasing the amount of understory.  The creation of snags and down wood during and after timber harvest, 
along with the retention of existing down wood, would also help maintain and improve habitat for these 
species.   
Dispersed recreation along the lower potions of Canal, Elk, and Quartzville Creeks during the spring 
and summer is likely affecting use of these areas by Harlequin ducks for nesting.  The amount of habitat 
being affected is quite small when compared to the amount of suitable streamside habitat available.  
Disturbance to the ducks once the broods leave the nest and are on the water is minimal; in fact Harlequins 
can be quite tolerant of human activity, even in-stream activity (Bruner 1996). There are no additional 
habitat altering projects on Forest Service land at this time within the Quartzville LSR. Logging on private 
land to the west is expected to continue. 
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C.  Management Indicator Species 
Forest planning regulations require the management of wildlife habitats to “maintain viable populations 
of existing native and desired non-native vertebrate species in the planning area” (USDA. 1990, pg. II-69).  
Management Indicator Species (MIS) were selected in the Willamette Forest Plan to facilitate management 
of all species.  This analysis uses those species when analyzing environmental consequences of the various 
alternatives presented in this document.  Table 18 below identifies the various indicator species followed by 
a discussion of how each of those species would be affected by the proposed alternatives being analyzed. 
 
Table 18:  Management Indicator Species 
Indicator Species Habitat Feature Selection Criteria 
Northern Spotted Owl Old-growth and mature conifers 
Ecological Indicator; Federal Register 
List of T&E species 
Bald Eagle Old-growth conifers near large bodies of water Federal Register List of T&E species 
Elk Winter range Commonly hunted 
Deer Winter range Commonly hunted 
Cavity Excavators 
(see Pileated Woodpeckers 
and snage and down woody 
habitat for discussion)   
Dead and Decaying trees Ecological Indicator 
Pileated Woodpecker Old-growth and mature conifers Ecological Indicator 
Pine Marten Old-growth and mature conifers Ecological Indicator 
Peregrine Falcon  Cliff nesting habitat near abundant prey Federal Register List of T&E species 
 
1.  Northern Spotted Owl   
The assessment of the effects of the proposed project on the northern spotted owl and its habitat are 
addressed in the section on threatened and endangered species above. 
 
2.  Bald Eagle  
There is no habitat for the bald eagle in analysis/project area and the activities proposed with this 
project will have no impact on the bald eagle or its habitat. 
 
3.  Big Game  
Overview of affected environment:  Big game species within the planning area include Roosevelt elk, 
black-tailed deer, cougar, and black bear.  These four species are year-round residents with seasonal 
movement due to snow or availability of forage or prey.  Roosevelt elk, blacktailed deer and mule deer 
utilize similar habitats on the forest.  All three species migrate using summer and winter ranges.  Elk 
appear to be more sensitive to the effects of forest management and are used to represent the habitat 
requirements of all three species (USDA. 1990, p. III-76)  
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Analysis Methods:  A Model to Evaluate Elk Habitat in Western Oregon (Wisdom, et al. 1986) is used 
to evaluate elk habitat quality and project effects on this quality.  Habitat values considered in the model are 
forage quality, cover quality, open road density, and the spacing of forage and cover areas.  A mathematical 
equation is then used to integrate the four habitat variables to obtain an overall value of habitat effectiveness 
(HEI).  
Desired Future Condition:  Habitat would be managed to maintain viable populations.  Distribution of 
habitat would provide for species viability and maintenance of populations throughout their historic range 
on the Forest.   
Existing Conditions:  The Willamette National Forest and the Oregon Department of Fish and Wildlife 
have defined the subwatersheds where the units are located as either “moderate or low emphasis” elk 
management areas.  Canal and Galena are low emphasis and Upper Quartzville is moderate emphasis.  
Forest standards and guidelines say that habitat conditions shall provide good quality cover and forage 
distributed within the area emphasis boundaries (FW-150, LRMP IV-69).  .         
Table 19 below summarized the current Habitat Effectives values within the project area.  Each of the 
habitat variables should be within the range of > 0.4 to 1.0 for moderate emphasis areas and >0.2 to 1.0 for 
low emphasis.  The HEI overall value should be > 0.5 for moderate emphasis areas. 
 
Habitat within the subwatersheds is classified as summer or winter range depending on elevation.  In 
general, winter range is defined as habitat below 2400 feet on the north and east aspects and below 3500 
feet on the south and west aspects.  The rest is classified as summer range. 
Within the 26 units proposed for treatment, habitat is classified as thermal cover due to the amount of 
canopy closure and tree height.  Big game use within these units varies but is quite high where hardwood or 
wetland openings occur or where adjacent to forage areas.   
 Forage and cover habitat and their distribution in time and space are the primary factors that limit deer 
and elk populations (Brown 1985).  Both species utilize edge, where food and cover habitat come together.  
The majority of elk use of forage areas occurs within 300 feet of edge and the majority of elk use of cover 
occurs within 900 feet of edge (Wisdom, et al. 1986).  Use patterns may change during periods of severe 
weather or when they are intensively hunted.   
       Roads open to vehicle traffic can impact both deer and elk populations. Road traffic can reduce deer 
Table 19:  Habitat Effectiveness Values in Big Game Emphasis Areas 
Low Emphasis Areas Moderate Emphasis 
Area 








Areas Current Values 
HEI overall >0.2 0.53 0.55 >0.5 0.56 
HE forage >0.2 to 1.0 0.35 0.28 >0.4 to 1.0 0.36 
HE cover >0.2 to 1.0 0.62 0.78 >0.4 to 1.0 0.72 
HE roads >0.2 to 1.0 0.45 0.49 >0.4 to 1.0 0.43 
HE size and spacing >0.2 to 1.0 0.82 0.85 >0.4 to 1.0 0.88 
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and elk use of available habitat through disturbance, where animals are forced out of an area, and can stress 
individual animals through fear, causing an increase in metabolic rates and the use of energy reserves.  Such  
stress can be particularly critical during winter and spring seasons when their body condition is poor and 
forage quality is low.  Finally, open roads increase the opportunity for poaching to occur.  Roads closed to 
vehicles do not disturb deer and elk and 
are often used as travel lanes and forage 
sites.  Current habitat model indices for 
road conditions are shown in Table 20.  
This project would use changes in these 
indices as criteria for comparing 
alternative effects on big game habitat 
effectiveness.   
 
 
Environmental Consequences – Big Game 
Direct and Indirect Effects 
Alternative 1 – No Action:  There are no direct, indirect, or cumulative effects under Alternative 1.  
Habitat values within the two low emphasis areas (Canal and Galena) are currently within Forest objectives 
but HE forage is below forest objectives in Upper Quartzville, a moderate emphasis area. There would be 
no immediate change to these values under this alternative.   
Over time the overstory canopies in the proposed units would continue to close, retarding understory 
development for several years or decades until gaps begin to form as the stands self-thin. During the time 
before self-thinning, forage would likely be reduced even more in these stands.  As self-thinning begins to 
occur, the understory would begin to develop as increased sunlight reaches the forest floor.  Open road 
density in each emphasis area is not expected to change, unless the roads close naturally.   
 
      Alternatives 2 and 3:  These two alternatives would increase the development of big game thermal 
habitat and improving the quality of big game forage habitat by introducing small gaps into the stands.  
Reducing tree density would allow more structural diversity to develop in the stands and increased sunlight 
to the forest floor would encourage development of the understory.  Thermal cover is most valuable to big 
game on winter range when the overstory canopy can intercept and hold a substantial amount of snow and 
has small dispersed openings for foraging.  The areas of dominant tree release would create small (<1/4 
acre) gaps to provide additional areas of well-distributed, native forage habitat on both winter and summer 
range.   Just over 14 miles of road in Alternatives 2 and 3 would be closed with berms or gates.  In the 
reasonably foreseeable future an additional 15+ miles of roads are also proposed for closure as funds 
become available.  Open road density would decrease in all three analysis areas (see Tables 21). Habitat 
values would improve slightly for both HE roads and HE overall but would remain the same for the other 
habitat variables. Both action alternatives result in a positive HE values trend.   
Table 20:  Current Roading Conditions 
Variable Canal Galena 
Upper 
Quartzville
Miles of open road 40.9 25.1 64.8 
Miles of closed road 9.4 3.6 11.5 
Open road density 
miles/square mile 
2.4 1.9 2.6 
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Table 21:  Road Conditions and Habitat Values for Big Game in Alternatives 2 and 3  













Miles of open road 40.9 29.1 25.1  22.7 64.8  49.3 
Miles of closed road  9.4 21.1 3.6 6.0 11.5 27.0 
Open road density 
miles/square mile 
2.4 1.7 1.9 1.7 2.6 2.0 
HE roads 0.45 0.52 0.49 0.51 0.43 0.49 
HEI overall 0.53 0.55 0.55 0.56 0.56 0.58 
 
 
Cumulative Effects – Big Game 
The analysis area for cumulative effects is the project planning area.  Under the previous management 
scenarios, past timber harvest units within the Quartzville LSR were designed to provide for a distribution 
of big game forage and cover across the landscape.  In general this was achieved throughout most of the 
LSR.  In addition, an extensive road system was developed to access these harvest units.   
Most of the created forage areas are now hiding or thermal cover.  There has been very little 
development of new forage areas in recent years, except on private lands.  This project would provide some 
low-quality forage for a few years, depending on how quickly the forest canopies close back in.  Planned 
road closures in Alternatives 2 and 3 would provide increased security from motor-vehicle harassment.  
There are no additional habitat altering projects on Forest Service land at this time within the Quartzville 
LSR. Logging on private land to the west is expected to continue providing some minimal forage habitat.    
 
 
Environmental Assessment  Quartzville LSR Thin 
94 
4.  Primary Cavity Excavators 
Introduction:  Snags (dead and dying trees) are important structural components of forest 
communities and are used by wildlife species in a variety of ways.  In forests of western Oregon, snags 
are used by nearly 100 species of wildlife, of which 53 species (39 birds and 14 mammals) are cavity 
dependent (Brown 1985).  Snag height, diameter, decay stage, and species of snags provide a range of 
habitat features for a variety of wildlife species. Hollow trees and snags are uncommon but are 
especially valuable habitat for some wildlife.  Defective trees with deformities such as snow breaks, 
dead or broken tops, heartrot, and mistletoe brooms also provide valuable habitat for wildlife species.   
Down woody material (stumps, root wads, limbs, bark, and logs) is also an important component of 
forest communities.  In addition to cycling minerals and nutrients within the forest ecosystem, it creates 
structure and diversity of habitats for a variety of terrestrial and aquatic wildlife.  Logs in various stages 
of decay are used by many wildlife species.  Larger diameter logs provide habitat for a greater range of 
wildlife species and persist over a longer period of time than smaller material.  In general, the larger the 
down wood the better it is for wildlife but even small material is better than none since small logs 
would provide habitat for some wildlife species (Maser et al. 1979).  Hollow logs, like hollow trees and 
snags, are extremely valuable to wildlife and should be retained wherever they occur.   
Purpose and Need:  One of the desired stand characteristics that this project is trying to develop in 
the young, managed stands proposed for treatment is an ample supply of snags and down woody 
material to help meet desired late-successional or old growth habitat characteristics.  
 Analysis Area:  The individual harvest units and subwatersheds were the areas analyzed for snags 
and down wood habitat. 
Analysis Methods:  A wildlife biologist did a pre-field and field review of the analysis area with 
respect to snag and down wood habitat.   Then the Decayed Wood Advisor (DecAID) was utilized for 
recommendations on levels of snags and down wood that would be appropriate for the Quartzville LSR.   
Desired Future Conditions:  The Willamette Forest Plan requires snags be retained in harvest units 
and throughout the drainage at a minimum 40% of the potential population of primary cavity 
excavators, and the full 100% population potential for two identified species (black-backed 
woodpeckers and flammulated owls).  Retention of snag habitat for black-backed woodpeckers and 
other primary cavity excavators provides required suitable habitat for flammulated owls.  
Existing Condition:  Most of the snags and down wood were removed from the units being 
considered for thinning when they were originally harvested and broadcast burned approximately 35-45 
years ago.  A few large, well-decayed logs remain adjacent to landings and in drainages.  There has 
been some accumulation of small snags and down wood from natural mortality and windthrow in these 
young stands, but the amount currently available is much less than occurs naturally.  Young, natural 
stands often have large accumulations of down wood carried over from earlier stands (Franklin et al. 
1981).  
Proposed units for this project are located in three different subwatersheds where natural stands 
(seral 3 and seral 4) comprise 61–76 % of the habitat.  The amount of snags and down wood currently 
in these natural stands is estimated to be high, particularly in the seral stage 4 or old-growth stands.   
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Subwatershed Seral Stage 
Acres Percent Acres Percent Acres Percent
Seral 1- Stand Initiation  1,571 15 2,228 14 856 10 
Seral 2 -Stem Exclusion 2,359 23 2,890 18 792 10 
Seral 3-Understory Reinitiation 2,154 21 1,830 12 1,403 17 
Seral 4 -Late-Succ./Old-Growth 4,162 40 8,493 54 4,822 59 
Non-Forested & Special Habitats 189 2 411 3 293 4 
Total acres on Sweet Home RD 10,435 100.0 15,852 100 8166 100.0 
 
Environmental Consequences 
Direct and Indirect Effects – Primary Cavity Nesters 
Alternative 1 – No Action:  As these plantations continue to grow, competition among individual trees 
would increase.  As these trees compete for light and nutrients the intermediate and suppressed trees would 
begin to die.  This natural mortality would contribute to increased snag and down woody habitat, but quality 
would be low due to the small size of the material.  This small material would decay rapidly.   
 
 Alternatives 2 and 3:  Hazard trees (snags and live defective trees) would likely need to be felled 
within the stands adjacent to work areas and along haul routes in both action alternatives.  All felled hazard 
trees would be retained as down wood, thus adding to the existing supply of down woody material.  In 
addition, five green trees per acre would be felled during logging operations and left on site for additional 
down wood.   
Some small snags would be lost during harvest operations but provisions in the sale contract to leave 
these as down woody material and to protect existing snags, greater than 21 inches dbh during harvest 
operations, would increase the amount of down wood and should ensure that larger  snag habitat is retained.   
To mitigate for the loss of smaller snags during harvest operations and the existing deficit, five trees per 
acre would be topped or inoculated with native fungi following harvest operations.  
The development of additional snags and down wood in the stands following harvest, along with the 
high quality snag and down wood habitat in the natural stands surrounding the plantations, would maintain 
a range of snag and down wood habitat in the Quartzville LSR.  
Project objectives of accelerating green tree growth within the plantations to meet long-term objectives 
while maintaining a moderate level of snag and down wood habitat follows Strategy 3 as outlined in the 
Mid-Willamette LSR Assessment (USDA and USDA. 1998b, Chapter IV, Page 131).   
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Cumulative Effects – Primary Cavity Excavators 
The area analyzed for cumulative effects was the planning area and individual harvest units. Past 
timber harvest, road construction, fire suppression and road maintenance activities (see Appendix M for 
more cumulative effects information).  
 Timber harvest, slash treatment, road building, and natural disturbances have all impacted the 
amount of snags and down wood habitat within the Quartzville LSR.  Harvest and road building 
activities have contributed to losses in snag and down wood habitat for many decades while natural 
disturbances such as fire, insects and diseases have typically created snag and down wood habitat.  
About one third of the National Forest System lands within the LSR have been harvested since the 
1950’s.  Much of the harvest was through clearcutting and burning where many snags and down logs 
were lost.  Snag and down wood retention requirements have been in effect for more recent harvests, in 
the last 15+ years, but many young stands in the LSR are in deficit for snag and down woody habitat.  
Besides Quartzville LSR Thin, there are no additional habitat altering projects planned on Forest 
Service land at this time within the LSR. Logging on private land to the west is expected to continue on 
short rotations so it is unlikely these stands would ever develop large snags and down wood.    
 
5.   Pileated Woodpecker 
Overview of affected environment:  Pileated woodpeckers are associated with forest habitats that 
have large trees, especially snags, for nesting and foraging (Csuti et al., 1997).  Pileated woodpeckers 
may do some limited foraging within the proposed units.  The adjacent natural stands contain high 
quality habitat for pileated woodpeckers, due to the size of trees, canopy closure, and high levels of 
snags and down wood.  
 
Environmental Consequences 
Direct and Indirect Effects – Pileated Woodpecker 
Alternative 1 – No Action:  There would be no direct, indirect, or cumulative effects to pileated 
woodpeckers under this alternative. There would be no disturbance and no loss of current or future snag 
habitat.  The stands would follow natural successional pathways, eventually becoming late-successional 
habitat in 50 years or longer.  
 
Alternatives 2 and 3:  Light to moderate thinning planned for these two alternatives would 
maintain a minimum 40% canopy closure. Through reduced crowding and competition between trees, 
stand vigor would improve and provide bigger, taller trees and begin the development of a multi-storied 
stand.  Improving diversity and increasing vertical and horizontal stand structure would accelerate the 
stands towards late-successional habitat containing large trees and snags.  Hazard trees (snags and live 
defective trees) would likely need to be felled within the stands, adjacent to work areas, and along haul 
routes in both action alternatives.  Snags within the treated stands are small, less than 10 inches 
diameter, but may be used by pileated woodpeckers for limited foraging.  Five snags/acre would be 
created in each stand following timber harvest to provide additional forage habitat.  There would be no 
reduction in old-growth and mature conifer habitat. 
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Disturbance to pileated woodpeckers may occur from timber harvest activities during the nesting 
season.  Seasonal restrictions identified for spotted owls and Harlequin ducks (see Mitigation Measures 
Common to Action Alternatives) would also reduce disturbance for pileated woodpeckers.   
 
Cumulative Effects – Pileated Woodpecker 
The area considered for cumulative effects was the project planning area.   Past timber management 
within the LSR resulted in many acres of 20 to 50 year old habitat with few or no large snags 
remaining.  Snags typically were not retained in clearcut harvest units.  Snags that did survive the 
logging were often lost later when the harvest units were broadcast burned to remove slash. Snags were 
also regularly salvaged along roads from natural stands for wood volume and for public safety.  By 
1990, retention of large snags in harvest units improved and salvage of snags in natural stands was 
eliminated, except for catastrophic blowdown.  Felling of snags for public safety along well traveled 
forest roads still occurs.   
Thinning prescriptions identified for these managed stands would provide for increased tree growth 
and eventually large snags to improve habitat conditions for pileated woodpeckers.  There are no 
additional habitat altering projects on Forest Service land at this time within the Quartzville LSR. 
Logging on private land to the west is expected to continue on short rotations so mature and old-growth 
habitat would likely never develop.   
 
6.  Pine Marten 
Overview of affected environment:  Marten prefer mature forests with closed canopies but would 
utilize other habitats provided down logs are available for cover (Csuti et al. 1997).  Marten are likely to 
inhabit the project area.  
 
Environmental Consequences 
Direct and Indirect Effects – Pine Marten 
Alternative 1 – No Action:  There would be no direct, indirect, or cumulative effects to marten 
under this alternative.  The stands would follow natural successional pathways, eventually becoming 
late-successional habitat in approximately 50 years or longer.  
 
Alternatives 2 and 3:  Light to moderate thinning planned for these two alternatives would 
maintain a minimum 40% canopy closure. Through reduced crowding and competition between trees, 
stand vigor would improve and provide bigger, taller trees and begin the development of a multistory 
stand.  Improving diversity and increasing vertical and horizontal stand structure would accelerate the 
stands towards late-successional habitat containing large down wood.  The increased levels of down 
wood after timber harvest would improve habitat quality for marten. There would be no reduction in 
old-growth and mature conifer habitat. 
 
Cumulative Effects – Pine Marten 
The area of consideration for determining cumulative effects is the project area..  Past timber 
management within the LSR has resulted in many acres of habitat with only light amounts of large 
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down wood.  Thinning prescriptions identified for these managed stands would provide for increased 
tree growth and eventually large down wood to improve habitat conditions for marten. Natural stands 
across the landscape that have not been salvaged do contain high levels of down wood. There are no 
additional habitat altering projects on Forest Service land at this time within the Quartzville LSR. 
Logging on private land to the west is expected to continue on short rotations so mature and old-growth 
habitat would likely never develop.   
 
7.  Peregrine Falcon 
Overview of affected environment:  Peregrine falcons require suitable cliffs with ledges for nest 
sites surrounded by a diversity of habitats for prey species.  There is habitat that is suitable for peregrine 
falcons within three miles of proposed harvest units.  Peregrine falcons would react to disturbances up 
to 3 air miles from the nest site (USDI, 1999).  
Peregrines are not known to use this habitat and were not found during surveys in 2004 when 
reconnaissance was being done for this project.  If peregrines are discovered here during the time of 
operation for this project, seasonal restrictions would be imposed on the harvest operations to protect 
the peregrines from disturbance during nesting season. 
 
Environmental Consequences 
Direct and Indirect Effects – Peregrine Falcon 
Alternative 1 – No Action:  There would be no direct, indirect, or cumulative effects to peregrine 
falcons under this alternative.   
 
 Alternatives 2 and 3:  Thinning proposed in these two alternatives would have no effect on 
suitable nesting cliffs however several of the proposed thinning units are within 3 air miles of these 
cliffs.  Most of the cliffs were surveyed to protocol in 2004 but no peregrine falcons were detected. 
With either seasonal restrictions, or surveys during the year of operation, there should be no effect to 
peregrine falcons or cliff nesting habitat (See Appendix H: Wildlife Biological Evaluation). 
 
Cumulative Effects – Peregrine Falcon 
The area of consideration for cumulative effects is the project area.  Past timber management within the 
Quartzville LSR has resulted in a variety of habitats surrounding suitable nest cliffs.  This variety of 
habitats is likely beneficial in encouraging a range of bird species to provide peregrine falcon prey. This 
project would encourage plant and structural diversity within the units thereby improving habitat conditions 
for peregrine falcon prey species. There are no additional habitat altering projects on Forest Service land at 
this time within the Quartzville LSR. Logging on private land to the west is expected to continue on short 
rotations.   
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D.  Survey & Manage Species 
1.  Red Tree Voles 
All proposed harvest units are in previously managed stands.  Habitat is not suitable for red tree 
voles in the proposed harvest area. 
 
2.  Bats   
Sites commonly used by bats for roost sites and hibernacula include caves, mines, snags and 
decadent trees, wooden bridges and old buildings. Provisions for retention of large snags and decadent 
trees are included in the standard and guidelines for green tree patches in the Matrix. Caves and 
abandoned mines, wooden bridges and buildings require additional protection measures to ensure their 
habitat value is maintained.  No caves, abandoned mines, wooden bridges or buildings were found in 
near the proposed harvest units in the project area.      
 
3.  Great Gray Owl 
Within the range of the northern spotted owl, the great gray owl is most common in coniferous 
forests adjacent to meadows.  Surveys to determine occupancy are required in habitat that is above 3000 
feet in elevation, within mature stands with greater than 60% canopy cover, and within 1000 feet of 
meadows larger than 10 acres.  Known nest sites require a 1320 foot protection buffer and natural 
meadows require a 300 foot no-harvest buffer.  The planning area does not possess meadows greater 
than 10 acres. 
 
E.  Migritory Birds  
1.  Neotropical Migrants  
On January 10, 2001 an executive order was signed to protect migratory land birds.  One purpose of 
the order is to ensure that environmental analyses evaluate the effects of actions on migratory birds.  
Habitats vary broadly for this group of species.   
There are 85 bird species recognized as neotropical migrants on the Willamette National Forest.  
Thirty-five of these species are identified as “species of concern” in “Neotropical Migrants on National 
Forests in the Pacific Northwest” by Brian Sharp (1992).  These species are associated primarily with 
old growth, riparian, rocky cliffs, or grass habitats. 
 
Environmental Consequences  
Direct and Indirect Effects – Neotropical Migrants 
Alternative 1 – No Action:  There would be no disturbance or impacts to migratory land birds.  
Any large scale changes in species diversity or numbers would be dependent on natural and human-
caused disturbances, primarily wild fire.  More subtle changes would occur through time as tree density 
is reduced through natural thinning where snags and down wood are created through suppression of the 
overstory and the understory develops from increased sunlight to the forest floor.  
Environmental Assessment  Quartzville LSR Thin 
100 
 
Alternatives 2 and 3:  The light to moderate thinning planned for each of these alternatives would 
result in a forest canopy closure of 40 to 60% within the plantations.  Thinning should increase 
structural diversity within the stands by reducing competition of the overstory trees and accelerate 
understory development from increased sunlight to the forest floor.  This would create a more open 
forest community than currently exists, benefiting some bird species but having a negative impact on 
others.   
One study completed on bird response to thinning young Douglas-fir forests in the Oregon Coast 
Range (Hayes et al. 2002) showed that of the 22 bird species statistically analyzed, detections of nine 
species decreased and eight species increased relative to controls following thinning.  Five species 
showed no change.  The magnitude of response (either positive or negative) for eight of the 17 species 
varied with thinning intensity.  This same general trend of bird response to thinning occurred in the 
Willamette National Forest Young Stand Thinning and Diversity Study.  Four species had a positive 
response to thinning and six had a negative response (Hager and Howlin 2001).  The authors identified 
five additional uncommon bird species that had much higher detection rates after the stands were 
thinned, indicating a positive response to thinning.  A fairly large number of species in this study had no 
response. 
Habitat for cavity nesting migratory birds would be lost through the removal of small snags within 
the units and hazard tree removal next to work areas and along roadways. Snag creation within the units 
after logging is complete would help mitigate for this loss. This thinning project would influence the 
abundance of migratory bird species in each stand.  For those species that are negatively impacted, there 
are areas of no-harvest (primarily riparian habitat) where canopy closure would remain close to 100% 
and the small snags would remain.  
Timber harvest activities during the spring and summer may also impact migratory birds through 
disturbance during the nesting season. Seasonal operating restrictions planned for spotted owls and 
Harlequin ducks (see Mitigation Measures Common to Action Alternatives) would eliminate 
disturbance in some stands for most of the migratory bird nesting season. 
 
Cumulative Effects – Neotropical Migrants 
The project area was considered for cumulative effects.  Past timber management within the Quartzville 
LSR has resulted in a variety of habitats across the landscape.  This variety of habitats is beneficial in 
providing for a range of migratory bird species within the Quartzville LSR.  Different bird species occupy 
different habitats so changing one habitat to another through habitat manipulation can have an impact on 
migratory land birds, either positive or negative. This commercial thinning project would create a more 
open forest canopy and encourage shrub and understory vegetation development within the plantations, 
benefiting those bird species that utilize this type of habitat. There are no additional habitat altering projects 
on Forest Service land at this time within the Quartzville LSR. Logging on private land to the west is 
expected to continue providing early to mid seral habitat.   
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Fisheries 
The project is located in Upper Quartzville, Galena Creek and Canal Creek sixth-field 
subwatersheds.  Within these watersheds there are at least eight streams that support game and 
non-game fish (see fish distribution map below (Figure 14) outlining historic winter steelhead 
distribution in pink, fish-bearing streams in the wider blue lines, other streams in lighter, narrow 
blue lines, roads in dashed black and white lines and proposed harvest units outlined in red). 
Historically winter steelhead and spring Chinook salmon, both anadromous species, used 
Quartzville Creek for spawning and rearing. “…Upstream migration of both species in mainstem 
Quartzville Creek was blocked by a barrier waterfall at approximate river mile 15.3, which is 
located about 1.8 miles upstream from the mouth of Canal Creek.  Upstream migration of 
Chinook may have been blocked by a steep cascade near the mouth of Yellowbottom Creek, just 
below the analysis area.  Many Quartzville Creek tributaries were probably utilized by steelhead, 
and the larger ones by chinook, when accessible” (USDA and USDI. 2002, Chap IV, pg 12).  
Construction of Foster and Green Peter dams blocked anadromous fish passage to historic 
spawning and rearing areas in the Middle Santiam and Quartzville drainages.  Attempts have 
been made over the years to reestablish anadromous fish populations above the dams but have not 
been effective above Green Peter Dam to date.   
Above Foster Dam, populations of Endangered Species Act (ESA) listed spring Chinook  
salmon have been reestablished and winter steelhead have been maintained in the South Santiam  
River.   
Of the smaller steams, Minniece, Johnny, Galena and McQuade Creeks support resident 
salmonids.  
Analysis Methods:  Primary information sources used to analyze the existing condition of the 
Quartzville LSR Thin analysis area include the following information sources:   
• Willamette National Forest Geographic Information System (GIS) Database. 
• Aerial photos. 
• Field reviews of the project area. 
• Information from other resource personnel, including the hydrologist, wildlife biologists, 
silviculturist, fuels specialist, logging systems specialist and an engineer (roads).   
• Region 6 Protocol Stream Surveys (1990’s)  
• Quartzville Watershed Analysis (2002) 
• Other resource specialist reports prepared for this project 
The District Fisheries Biologist reviewed existing information listed above and determined 
which streams, in the various units proposed for harvest, had incomplete information about fish 
distribution and aquatic habitat condition.  These streams were identified for survey.  Then a 
survey crew was put together to check identified streams for fish presence/absence reviews and to 
check the condition of stream crossings.   
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Desired Conditions for salmonid habitat in this area include:  cooler summer-time water 
temperatures that meet State water quality standards, increased large woody material that adds 
structure to stream channels, less sediment production, more spawning gravel deposition, more 
and deeper pools, and an increase in stream-side cover.   
Existing Aquatic Habitat Condition:  Existing condition information for fish and fish habitat 
comes from stream surveys and accompanying reports completed in the 1990’s.  These surveys 
are incorporated into this document by reference and are available for public review at the Sweet 
Home District office.  
 Fish Habitat:  Habitat for salmonid fish is fair to good in smaller streams in the analysis 
area.  Larger streams such as Canal and Quartzville creeks, on the other hand, are in need of 
additional structure in the form of large woody material to intercept and trap more spawning-size 
gravel in the stream channels.  Past management activities and flood flows have resulted in 
widened and shallowed streams channels contributing to increased stream temperatures and 
reduced channel complexity.   
Life History Characteristics:  General habitat requirements for various fish in the project area 
are very similar in that they require cold, clear water, a complex of diverse habitat (pools, riffles, 
etc.), hiding cover (logs, cutbanks, debris mats), spawning and rearing areas, and food. The 
quality of fish habitat is dependent on the quality of the stream channel and surrounding riparian 
area.  Organic material (cones, leaves, stems, logs, insects, etc.) introduced into the stream 
channel and riparian area influence the type of food or habitat available to fish.  If the organic 
material is decreased or removed, the quality of the habitat decreases.   
Although different salmonid species have the same basic habitat requirements, differences in 
temperature adaptations exist.  Generally, salmonids require a water temperature of 65 degrees F 
or lower to thrive.  Most species can survive temperatures as high as 70 degrees F for short 
periods of time.  However, such temperatures decrease growth rates, spawning, migration, and 
stamina among other things. 
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Figure 14: Fish Distribution 
 
Management Indicator Species (MIS) - anadromous salmonids:  Winter steelhead and 
spring Chinook salmon are both listed as threatened species in this area.  Winter Steelhead are not 
present in Quartzville Creek at this time and haven’t been for many years (1980’s).   Adult spring 
Chinook salmon have not been present in the Quartzville drainage for many years either.  
Juvenile Chinook were recently (2004 and 2005) released in upper Quartzville Creek in the form 
of 100,000 pre-smolts at 100 to the pound and as 100,000 fry each year (2004 and 2005).  Some 
of these fish were found in the sport catch in April of 2005 as 8 to 9 inch fish but none were 
found in the creel in May.  It was surmised they worked their way down through the reservoir and 
exited the system.   Although an angler was interviewed in the fall of 2005 who said he caught a 
Chinook about 16 inches long at the end of the 2005 summer. 
Resident salmonid fish are found in three forms in Quartzville Creek:  cutthroat trout, resident 
rainbow trout and catchable rainbow trout.  The catchable rainbow trout are stocked by the 
Oregon Department of Fish and Wildlife to maintain a sport fishery in the drainage by stocking 
8,000 legals over the summer time period. Map Number 15 in the Quartzville Creek WA shows 
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Environmental Consequences  
Direct and Indirect Effects – Fisheries 
Alternative 1 (No Action) 
No direct effects on resident or anadromous fish or their habitat is expected from Alternative 
1, the No Action Alternative.  Retention of shade along stream channels would help maintain 
stream temperature.   
Not thinning trees in the Riparian Reserves would indirectly delay development of large trees 
in riparian areas that would eventually provide channel structure, in the form of large wood, to 
streams.   
 
Alternative 2 
There should be no direct effects on fish or aquatic resources from implementation of this 
alternative but there may be some short term (<5 years) indirect effects from ground disturbance 
during harvest activities. The analysis of the alternatives is more of a risk assessment than an 
actual measurement of effects.  Thinning 828 acres of land, skid trail use during ground-based 
yarding, two intermittent stream crossings, landing development and use and road activities 
(including construction of 100 feet of a native-surface, temporary road, reconstruction of 1.4 
miles of closed logging spur roads constructed during the first harvest entry, reopening 5.28 
miles of system roads and doing 25 miles of road maintenance) could cause the production of 
sediments that could affect aquatic habitat.  Unit design and prescriptions help to minimize 
sediment production by retaining intact buffers along stream channels that create filter zones to 
minimize sediment delivery to streams.  Temporary road construction and reopening occurs 
outside the no-harvest buffers on streams, also leaving sediment filter zones between the roads 
and the streams.  On fish-bearing streams the no-harvest stream buffers are 100 feet from stream 
channels.  In perennial, non-fish- bearing streams, the buffers are variable in width from 66 to 
172 feet from the stream (see Table 6 for more information on harvest within riparian reserves).   
These buffers, plus implementation of Best Management Practices, and other required 
mitigation (see Table 14) should adequately protect fish and aquatic habitat from sediments from 
roads and management activities.   
Leaving all the primary shade zones along stream channels intact should maintain stream 
temperatures.    
Not harvesting in the primary shade zones along stream channels, would not accelerate 
attainment of large trees near streams that would eventually contribute to large woody structure in 
the stream channels. 
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Alternative 3 
 There should be no direct effects on fish or aquatic resources from implementation of this 
alternative but there may be some short term (<5 years) indirect effects from ground disturbance 
during harvest activities. The analysis of the alternatives is more of a risk assessment than an 
actual measurement of effects.  Thinning 828 acres of land, skid trail use during ground-based 
yarding, one intermittent stream crossings, landing development and use and road activities 
(including reconstruction of 0.64 miles of temporary spur roads, reopeing 4.59 miles of system 
roads and doing 25 miles of road maintenance) could cause the production of sediments that 
could affect aquatic habitat.  Unit design and prescriptions help to minimize sediment production 
by retaining intact buffers along stream channels that create filter zones to minimize sediment 
delivery to streams.  Temporary road construction and reopening occurs outside the no-harvest 
buffers on streams, also leaving sediment filter zones between the roads and the streams.  On 
perennial streams the no-harvest stream buffers are 172 feet from stream channels, which are 
generally wider than in Alternative 2. 
These buffers, plus implementation of Best Management Practices, and other required 
mitigation (see Table 14) should adequately protect fish and aquatic habitat from sediments from 
roads and management activities.   
Leaving all the primary shade zones and some secondary shade along fish-bearing, perennial 
stream channels intact and not harvesting in the Riparian Reserves on perennial, non-fish-bearing 
streams should maintain stream temperatures.    
Not harvesting in the buffers along stream channels, would not accelerate attainment of large 
trees near streams that would eventually contribute to large woody structure in the stream 
channels. 
 
Cumulative effects – Fisheries 
The area of consideration for cumulative effects was the Quartzville LSR Thin analysis area.  
Cumulative effects on aquatic habitat and water quality in the Quartzville Creek 
watershed have been primarily tied to past timber harvest activities, road building, road 
maintenance, stream restoration projects, road failures, and hydrologic storage of roads.  
Some of these management activities probably led to negative cumulative effects on fish 
habitat such as increased sediment, turbidity and stream temperature increases due to not 
having up-to-date standards and guidelines to guide these activities.    
Stream restoration projects helped to mitigate some of the past affects of various management 
activities and natural events such as fires and floods on fish habitat in treated areas by adding 
structure to stream channels.  This structure, usually in the form of large woody material, helped 
to increase available pool habitat, collect sediments and spawning gravels and improve the overall 
quality of fish habitat in treated areas.   
In addition, vegetative growth has stabilized soil and provided stream shade, thus helping the 
watershed to recover from past activities.  
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 No significant cumulative effects are expected from this alternative due to past, present or 
reasonable foreseeable federal or non-federal projects in which effects overlap in both time and 
space, as long as Best Management Practices, Forest Plan Standards and Guidelines, In Water 
Work Guidelines, Northwest Forest Plan Standards and Guidelines, and mitigation actions are 
followed. 
 
 Consistency with Direction and Regulations  
• Willamette Forest Plan:  The alternatives are consistent with forest plan direction.  None 
of the potential combined effects are expected to further reduce aquatic habitat elements 
below forest plan standards, adversely affect the viability of aquatic TES species, or 
increase watershed effects over natural, post-fire levels.  
• NW Forest Plan:  The application of the NW Forest Plan direction is expected to 
maintain or improve fish habitat conditions in the project area.   
• Endangered Species Act:  All alternatives are consistent with Endangered Species Act 
direction.   
• Clean Water Act Section 303(d):  Quartzville Creek is currently on the 303(d) list for 
water temperature concerns for summer rearing of salmonids.  For all of the alternatives, 
no additional disturbance to the remaining shading vegetation on any stream riparian area 
would occur on perennial or fish-bearing streams.  No measurable change in water 
temperature is predicted in any perennial stream as a result of any proposed alternative.  
303(d) listed streams would not be at risk from any increased temperature from project 
activities. 
• Executive Order 12962, Recreational Fisheries:  Recreational fisheries are limited in the 
Quartzville Creek project area by legacy water quality and habitat degradation.  All 
alternatives include aquatic conservation actions that would improve the quantity, 
function, sustainable productivity, and distribution of recreational fisheries as directed 
under Executive Order 12962, Recreational Fisheries 
• Executive Orders 11988 and 11990:  The proposed alternatives would have no impact on 
floodplains or wetlands as described. 
 
Conclusions and Rational:  None of the alternatives are expected to have any effect on 
threatened species of their habitat since they are not known to be present in the analysis area and 
have not been for many years.  Given that spring Chinook have been planted above the dams, it is 
surmised that they worked their way down through the reservoir and exited the system.  If these 
fish survive to spawn, or if adults are released into Quartzville Creek to spawn, this expectation 
should be reevaluated.  
It is not expected that there would be any significant impact to resident fish populations from 
harvest activities in the Quartzville Creek Watershed due to the proposed riparian buffers and the 
mitigation actions listed above.    
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When considering risks, although no effects to fish and aquatic resources are expected, 
Alternative 2 has the highest risk of potential effects because it thins more acres in Riparian 
Reserves than Alternative 3 (383 acres thinned in Riparian Reserves in Alternative 2 vs. 84 acres 
in Alternative 3) and has more ground disturbance (100 feet of temporary road construction, 
about ¾ mile more existing temporary roads reconstructed, and about 0.7 miles more of 
reopening system roads).  This risk is tempered by protection measures in unit design, no-harvest 
buffers, implementation of BMP’s and other mitigation.   
Monitoring:  Implementation monitoring would be done to ensure that mitigation measures 
identified in the EA are implemented and included in the sale contract to give the sale 
administrator the authority to enforce their implementation.   
Irreversible and Irretrievable Commitments of Resources:  No irreversible effects are 
expected.  Reduced fish population viability could be an irretrievable commitment of resources, 
but is not expected due to the application of Northwest Forest Plan Standards and Guidelines. 
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Vegetation – General  
Stand Structure, Vigor and Diversity:  Recent studies of old-growth forest development in the 
central Oregon Coast Range suggest that today’s young, managed stands may not develop old-
growth characteristics without thinning (Muir et al. 2002).  This and other western Oregon studies 
support the notion of thinning young stands to accelerate the development of old forest structures.  
These studies have shown that thinning can help develop large diameter branches, large deep 
crowns, wind-firm stems, and can help develop a diverse understory of shrub and herbs. 
Existing Landscape Conditions:  The stand development of the proposed units is in the stem 
exclusion stage as included in the following definitions of seral stages in “Forest Stand 
Dynamics” written by Chad Oliver (1990, pp. 148-159): 
• Stand Initiation - After a disturbance, new individuals and species continue to appear for 
several years.  
• Stem Exclusion - After several years, new individuals do not appear and some of the 
existing ones die.  The surviving ones grow larger and express differences in height and 
diameter; one species and then another may appear to dominate the stand. 
• Understory Reinitiation  - Later, forest floor herbs and shrubs, and advance regeneration 
reappear and survive in the understory, although they grow very little. 
• Old-Growth - Much later, overstory trees die in an irregular fashion, and some of the 
understory trees begin growing to the overstory. 
Appendix C in the Mid-Willamette LSR Assessment (1998) classifies these plantations as 
early mid-seral stage because of their age and mid-seral because of the dominant size class of 9-
21 inches.  The average Quartzville stand diameter is 11 inches and ranges between 7- and 22-
inch trees (see analysis file for summary of 2000 Stand Exams). Since these plantations are 
growing in relatively highly-productive sites they have larger diameters, however, there is little 
understory development, and the forest floor is relatively bare of herbs and shrubs; relating to the 
stem exclusion stage addressed in the above definition.  
In Chapter 7, page 6, of the Quartzville Watershed Analysis (2002) density management and 
thinning is recommended to develop and maintain late-seral forest stand characteristics. The 
following table displays the distribution of seral stages in the planning area subwatersheds.  
Approximately 51% of the three subwatersheds are in the late-successional seral stage and 18% is 
in the stem exclusion (early seral) stage. Thinning the stem exclusion stands would increase the 
rate they would grow into the desired understory reinitiation and late-successional structure.  The 
remaining trees after thinning would have more growing space and nutrient availability thus 
increasing their vigor.  
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Subwatershed Seral Stage 
Acres Percent Acres Percent Acres Percent 
Seral 1- Stand Initiation 1,571 15 2,228 14 856 10 
Seral 2 -Stem Exclusion 2,359 23 2,890 18 792 10 
Seral 3-Understory 
Reinitiation 
2,154 21 1,830 12 1,403 17 
Seral 4 -Late-Succ./Old-
Growth 
4,162 40 8,493 54 4,822 59 
Non-Forested & Special 
Habitats* 
189 2 411 3 293 4 
Totals on Sweet Home RD 10,435 100.0 15,852 100 8,166 100.0 
Sweet Home RD 10,435 69 15,852 100 8,166 77 
Other Federal Lands 2,674 18 0 0 106 1 
Private Ownership 2,004 13 0 0 2,392 22 
Totals in the entire 
Subwatershed 
15,113 100 15,852 100 10,664 100 
For this analysis special habitats are considered non-forested stands. However, not all non-forested areas are special 
habitats. 
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Figure 15:  Seral Stage Distribution
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Existing Stand Conditions:  Stand vigor and growth is slowing, as indicated by decreased radial 
growth from stand exam increment boring core samples.  Some smaller diameter trees have 
begun to die due to overcrowding and competition between trees for nutrients and light.  These 
dense, even-aged, single-canopy stands are in early- to mid-seral development and have not yet 
transitioned to late-successional forest habitat. 
The existing conditions of all the managed stands proposed for treatment are the result of 
clearcutting between 1961 and 1972.  Since initial reforestation, additional conifer and hardwood 
seedlings have entered these stands through natural seeding.  Generally, these 35-45 year old 
plantations are dense, even-aged, single canopy stands ranging from 200 to 340 trees per acre 
greater than 7-inch diameter. Stands average 11 inches in diameter.  Considerable investment has 
been made as evidenced by 22 of the 27 stands being precommercially thinned at age 15. 
Fertilization has also occurred on 9 of the stands indicating high productivity potential. 
The stands are mainly at lower elevations below 3,400’ and are primarily composed of 
Douglas-fir.  As elevation increases more true firs are present; Units 8, 10, 11, 19 and 20 are at or 
above 3,400’.  Slopes range from 10% to 90% and average 40%. Usually, growth potential is 
better at lower elevations on the gentler 
slopes.   
The 27 stands have a Relative 
Density (RD) range of 45% to 69% with 
an average of 52%. Relative Density is a 
percentage of the maximum Stand 
Density Index (SDI).  SDI defines the 
limits of maximum stocking. Optimum 
densities for most combination of 
factors of a stand occur between 35% 
and 55% RD (Drew and Flewelling, 
1979).  At lower densities, greater than 
15%, less growth per unit is obtained 
but this is offset by greater growth per 
tree. These 35-45 year old stands are approaching 55% RD 
and 11 of these stands are over 55% which is the point at 




Existing Stand Condition 
Modeled at Age 40 at year 2002 
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Environmental Consequences  
Direct and Indirect Effects – Vegetation – General 
Alternative 1 – No Action:  These plantations would continue to grow gradually, over time 
but they would develop differently from existing stands that have achieved old-growth 
dimensions (Tappeiner et al. 1997).  Tappeiner states “…it appears that the old stands developed 
with low-density, regenerated over time, and had little inter-tree competition.” 
Inherent in managed stands are high-density plantings to ensure growth survival. For these 
stands, Douglas-fir would become more dominant as crowns crowd together and shade out 
understory conifers, shrub vegetation, and many hardwoods. The dominant trees would continue 
to develop and many of the intermediate and suppressed trees would slowly be removed from the 
stand through mortality and decay. On most acreage, the stems per acre would decrease to 
approximately half of current conditions in about 70 years. A relatively even-aged stand of 
predominately Douglas-fir would emerge with a scattering of shade-tolerant conifers in the 
understory.  
In those areas with heavy stocking and stagnant growth, little change would occur and trees 
in these stands would remain small and suppressed. In overstocked conditions, crowns become 
smaller indicating less vigor and more susceptibility to insect and disease attack. 
The desired future condition to 
accelerate late-seral characteristics would 
not occur through the No Action 
Alternative.  Through modeling, the stands 
are predicted to reach some late-
successional characteristics such as large 
Douglas-firs at stand age of 200 or year 
2163.  However, there is no new cohort or 
multiple canopies developing, the shade 
tolerant trees are stagnating and there is a 
lost opportunity for recovery of wood fiber. 
In the Gordon Three Thin 
Environmental Assessment (2004) Unit 10 
was used as a sample stand and modeled to grow out  
over 200 years.  This sample stand is similar to the low 
elevation,high-site, managed stands at Quartzville.  
Stand growth and treatments were modeled using 
the updated Forest Vegetation Simulation (FVS) Model 6.21, Suppose Version 1.14, Westside 
Cascades Geographic Variant (Wykoff, et al. 1982).  This model simulates the growth and yield of 
stands over time.  Treatments were modeled for ten-year increments to a 200-year time period.  
Model runs are available in the analysis files at the Sweet Home Ranger District and as of 
Alternative 1 – No Action  
Growth Modeled at Age 80 at year 2043 
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January 2006 on the Willamette National Forest web page under Resources, NEPA Projects 
Documentation, Sweet Home, and Gordon Three Thin EA and Appendix I.  
In summary, the plantations would continue to grow with competition increasing among 
individual trees.  This competition would result in natural mortality increasing for the 
intermediate and suppressed trees.  These dead trees would increase both snag and down wood 
levels but would provide only low quality habitat due to the small size that would decay rapidly.   
 
Alternatives 2 and 3 
The proposed stand treatments have been designed to meet the purpose and need of 
accelerating the development of late-successional stand characteristics in young stands within the 
Quartzville LSR, while also meeting other resource requirements/objectives. 
Alternative 2 thins 828 acres and Alternative 3 thins 557 altogether.  The main difference 
between these action alternatives are the acres treated in riparian reserves.  Of the 828 acres 
treated in Alternative 2, 383 are in Riparian Reserves.  Only 84 acres are treated in Riparian 
Reserves in Alternative 3.  The untreated areas in the Riparian Reserves would take longer to 
reach late-successional stand characteristics. 
Optimum densities for most stands occur between 35% and 55% Relative Density (RD); and 
at lower densities, greater than 15%, less growth per unit is obtained but this is offset by greater 
growth per tree (Drew and Flewelling, 1979).  Alternative 2, after thinning, would have a range 
of 26% to 43% RD and an average of 34% RD.  Alternative 3, after thinning, would have a range 
of 28% to 50% RD and an average of 40% RD. Both action alternatives would be near or within 
optimum average RD; however, Alternative 2 would treat more acres and would have greater tree 
growth towards meeting late-successional characteristics sooner.  
Project objectives are to encourage the development of the following six stand characteristics 
and are met with the prescribed treatments for both alternatives. More specific direct and indirect 
effects are further discussed in the next pages. 
1. An appropriate stand component of large diameter trees – both alternatives reduce stand 
densities by approximately 50%. Average stand densities are 250 trees per acre (TPA); 
prescriptions reduce densities to 70, 90, and 110 TPA. By decreasing inter-tree 
competition more light and nutrients are available to the residual trees which grow faster 
as a result.  Refer to diameter growth discussion and table. 
2. Variations in stand densities that are occasionally interspersed with small openings – 
three densities are prescribed interspersed with quarter-acre gaps, plus some areas are left 
unthinned. 
3. Multi-layered stands with well developed understories – reducing the tree densities would 
open up the stand so more light can reach the ground to promote shrub and young tree 
growth. 
4. Snags and down woody material of sufficient size and arrangement to meet habitat and 
ecological needs – by thinning, 4 to 5 inches of growth is gained in 40 years. 
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5. Complex stand structure and diversity – see 1-4 and 6. 
6. Diverse, native species composition including hardwoods and other minor species – Unit 
prescriptions in the Appendix state Douglas-fir, noble fir, Western hemlock and red alder 
would be thinned; all other species would be retained and cedar over 10-inch diameter 
would be spaced off for leave trees.  Cedar would also be planted in Unit 13. This would 
provide a diverse composition of native species. 
  Both alternatives have similar thinning treatments applied to the 27 units. Growth 
projections and modeling of future stand conditions were analyzed by the FVS model for three 
thinning density reductions to 70, 90, and 110 TPA.  Trees per acre reflect the net tree numbers to 
be retained on each stand after snag and coarse wood prescriptions are met.   
The sample stand used, Gordon Three Thin Unit 10, is somewhat better than average with 
respect to growth than the other units, but is representative in species composition, aspect, slope, 
and general attributes of the stand.  The model uses data from stand exam plots taken to the 
Pacific Northwest Forest Service Region 6 specifications.  
The results of this growth model are displayed in the diameter growth figure for the stand 
when thinned in year 2003 to 70, 90, and 110 TPA (respectively) and grown to age 80 at 2043. 
The most notable result is increased small tree regeneration with thinning; allowing more light to 
the ground for seedling and understory development (refer to the No Action Model figure).  
Diameter growth rates would increase as a 
direct effect of thinning. The resulting stand, 
freed from inter-tree competition, would have 
large-diameter trees sooner thus accelerating the 
development of late-successional structure.  At 
age 80, the quadratic mean diameter greater than 
7 inches (at Diameter Breast Height –DBH) 
would be three to four inches larger than if left 
un-thinned (see Table 24); thinning to 70 TPA 
results in 22.48 inch diameter at age 80 versus 
with no treatment (existing 225 TPA at average 
11 inch diameter) the trees grows slower reaching 18.42 inch diameter at age 80. 
Increased growth rates would speed the development of high-quality snags and large, coarse 
woody debris. 
Live-crown ratios would increase under all treatments.  Conifers go through a replacement 
period within their crowns after thinning, where needles maintained under low light (shade 
needle) would be replaced by needles adapted for higher light conditions (sun needles).  Once that 
replacement occurs, crown growth would accelerate until crowns grow together and light again 
limits growth. Live crown ratio (to bare bole/stem of tree) can be considered an index of 
individual tree vigor (Oliver and Larson 1996).  Thinning to 70 TPA would maintain the larger 
Table 24:  Diameter Growth Simulation    
                  using FVS Model  
Age 40 @2003 Age 80 @2043 
Thinning Density 
(Trees per Acre) 
Diameter (DBH)  in 
Inches 
Existing 225 TPA 18.42 
Thin to 70 TPA 22.48 
Thin to 90 TPA 22.05 
Thin to 110 TPA 21.55 
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crown ratios longer.  Trees with large crown ratios would not only grow faster, but would be 
more resistant to insects, diseases, and other environmental hazards.   
The illustrations on the following page shows modeled growth at age 80 years that resulted 











Resulting stand at age 80 when 
thinned to 70 trees per acre at age 40 
 
Resulting stand at age 80 when 
thinned to 90 trees per acre at age 40 
 
Resulting stand at age 80 when 
thinned to 110 trees per acre at age 40
 




Because of previous management direction, Douglas-fir was the species of choice when 
planting for pre-commercial thinning activities. Now some stands or portions of units show high 
percentages of Douglas-fir in the overstory. Thinning would allow for the selective removal of 
Douglas-fir, a high value wood product, and the enhancement of other conifer species and 
hardwoods by their selective retention. This would also make the stand, as a whole, more 
resilient. 
A second thinning entry is likely to occur in the next 20 or 30 years due to retaining a 
relatively moderate level of trees per acre at these initial thins. Units located near main roads and 
benefits to further accelerating late-successional structure from the second thinning density 
reduction would result in increased diameter growth along with other late-successional 
characteristics such as multiple canopy enhancement. 
Variable thinning as discussed in the Mid-Willamette LSR Assessment (1998) would be 
achieved with dominant tree release (DTR) and no-thin Retention Areas (RA) interspersed with 
the 70, 90, or 110 TPA thinning densities throughout the units. A certain amount of the best 
dominant trees would be located and the smaller trees would be removed around them for 66 feet 
or ¼-acre DTRs.   
Dominant trees would be released for 10% of the acres in 9 units, 5% of the acres in 2 units, 
3% of the acres in 13 units, and no DTRs in 5 units.  The dominant trees would be released from 
direct competition.    
Only Unit 13 would have cedar tree seedlings planted in the 1/8-acre opening to start a 
second age class and ensure species diversity.  Natural seed in is expected surrounding the 
retained dominant trees released and new cohort/multiple canopy to develop.   
Retention areas (RA) would be at least 10% of the original stand boundaries which contain 
the proposed harvest units. The size range of these retention areas would vary but would be at 
least ¼-acre and would be grouped to retain processes and conditions for plant and wildlife 
diversity benefits. Different combinations of DTR and RA, or neither, are prescribed based on 
site specific conditions and are fully disclosed in Appendix A: Units Prescriptions. The resulting 
combination of thinning prescriptions would give the stands and landscape a variable thin 
appearance and in the long-term would more closely resemble the randomness of late-
successional stands.     
The Mid-Willamette LSR Assessment also directs the consideration, depending on site-
specific conditions, of no-thin buffers next to existing Late-Successional structure.  Buffers have 
been prescribed for units where appropriate; see Appendix A: Units Prescriptions. These no-thin 
buffers are generally 100-feet wide; however, some snags and down wood creation would occur 
in these areas. This coarse woody debris would remain on site to provide additional stand 
structure and diversity of habitat. 
Harvest operations would eliminate most of the existing small snags plus any future snags 
that would have died from natural suppression.  These snags and suppressed trees are smaller and 
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of less value than future snags and down wood.  In general, the larger the diameter and the greater 
the length of a log, the more useful it is, however small material is better than none since even 
small logs would provide habitat for some wildlife species (Maser et al. 1979).  The development 
of additional snags and down wood in the stands following harvest, along with the high quality 
snag and down wood habitat in the natural stands surrounding the plantations, would maintain a 
range of snag and down wood habitat in the subwatersheds.  
In summary, thinning these plantations should result in stand attributes, such as tree density, 
species diversity, snags, and down wood similar to what occurs in natural stands.  This should 
allow plantations to develop late-succession characteristics sooner that would occur under 
Alternative 1.  
 
Cumulative Effects – Vegetation 
The area analyzed for cumulative effects was the project area.  Past timber harvest, road 
construction, trail construction, and other ground-disturbing activities (see Appendix M for more 
cumulative effects information).  
The additive effects of past, present, and reasonably foreseeable silvicultural activities have 
cumulatively lead to the existing landscape and stand conditions in the Quartzville planning area.   
Past actions include the harvest of a little over 1/3 of the analysis area since the 1950’s.  In 
the next decade or so, it is estimated that another 1,300 acres of managed stands would reach 
appropriate relative density for commercial thinning.  Approximately 1,000 acres of commercial 
thinning could be planned from these stands.  Buffers for stream, special habitat, sensitive 
species, and other resource protections generally omit 30% of the original stand acres. 
There are approximately 5,000 acres of stands that were clearcut harvested between 1980 and 
1995 that would require density management in the following decades in the planning area.  
Variable density thinning would be implemented to improve stand characteristics for late-
successional forest development.  
There are about 1,000 acres of private ownership involving over 30 landowners within the 
planning area.  Patented mining claims comprise most of the private land.  The timber stands 
were logged over to facilitate mining operations about one hundred years ago. The resulting 
stands are dense Douglas-fir dominated stands.  Many of the stands are currently experiencing 
self thinning.  Predicting timber harvest on private lands in this planning area is problematic.     
Non-Forested and Special Habitats: For this analysis special habitats are considered non-
forested stands. However, not all non-forested areas are special habitats. 
To speed the development of late-successional habitat and provide habitat for those 
organisms requiring dead wood, existing large snags and all down wood would be retained during 
logging operations, five plantation trees per acre would be topped or inoculated with native fungi 
for future snags, and five plantation trees per acre would be left on the ground during logging for 
down wood.  Small snags that need to be felled during harvest operations would be retained as 
down wood.  For more information about vegetation refer to Appendix M.    
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Vegetation - Invasive Plants 
Introduction:  An invasive plant is defined as “a non-native plant whose introduction does or 
is likely to cause economic or environmental harm or harm to human health” (Executive Order 
13122). An estimated 420,000 acres of Forest Service lands in Region 6 are infested with 
invasive plants (USDA 2004). Invasive non-native plants, including noxious weeds, are a threat to 
native plant communities. These species thrive in a new environment because they arrive without 
the complement of predators, disease, and other ecosystem components found in their native 
region of the world. Most of these species take advantage of disturbance gaps such as logged 
units, roads, rock quarries, burned areas, the areas surrounding human structures, and trails. Weed 
seeds and other propagules can be introduced into an area by a variety of agents, most notably 
wind, highway and off-road vehicles, and construction equipment.  They can also disperse by 
way of water, animals, and humans.  Once established, these populations serve as a seed source 
for further dispersal, generally along road and trail corridors. 
One of the project objectives for Quartzville LSR Thin is “minimizing the spread of existing 
non-native/noxious weeds and avoid introduction of any additional species or populations of non-
native plants/noxious weeds into the LSR for the long term’. 
Timber sale contracts are now required to include provisions to minimize the introduction and 
spread of invasive plants. Weed populations in the units and along transportation routes must be 
mapped on the sale map and equipment-cleaning areas need to be identified. 
Thinning may enhance habitat for all of these weed species by opening up the canopy and 
creating seed germination sites by disturbing the soil. In addition, new weed species may be 
introduced on logging and slash treatment equipment. 
Analysis Methods:  Surveys for invasive species, including noxious weeds, were conducted in 
all stands in concurrence with the sensitive species surveys. Additionally, a survey for non-native 
blackberries in the Quartzville watershed was done in 1997. Priority treatment sites covered by 
the Willamette National Forest Integrated Weed Management Plan are mapped in a GIS layer and 
tracked in a database.  These sites are managed cooperatively thorough a Memorandum of 
Understanding with the Oregon Department of Agriculture. 
Desired Future Condition:  The desired condition is prevention of new invader 
establishments and a cessation of established weed spread with a corresponding reduction in 
established weed presence.  Allowing for the return of disturbed areas to a more natural condition 
helps retain sensitive species habitat and other special native habitats, and impedes noxious weeds 
from dominating these areas.  This condition can be advanced through implementation of good 
management practices, minimizing disturbance where possible, and executing mitigation 
measures such as invasive weed removal and native species revegetation. 
Existing condition:  The most serious weed infestations in the Quartzville LSR Thin sale area 
are meadow knapweed (Centaurea pratensis), Scotch broom (Cytisus scoparius), false brome 
(Brachypodium sylvaticum), Himalayan blackberry (Rubus discolor), evergreen blackberry 
(Rubus laciniatus) and reed canarygrass (Phalaris arundinacea).  
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Meadow knapweed is a perennial Eurasian weed that is found at two locations in the LSR, 
one of which is a large population adjacent to Unit 1 at the Big Minerals reclaimed mining site. It 
is spread by vehicles and windblown seed and prefers open areas such as roadsides. 
Scotch broom is an established weed that favors roadsides and early seral plantations.  It is 
shaded out in late-successional stands. There is a large population in Unit 26 and it is scattered 
along Roads 11, 1131 and 1133. The seeds of Scotch broom can persist in the soil for decades and 
germinate if the soil is disturbed. 
False brome is a highly invasive grass that has the capability to dominate the forest floor to 
the exclusion of native species. It has broad ecological amplitude that allows it to succeed in 
heavy shade or in openings, such as meadows and roadsides. It does not appear to have forage 
value for big game and so receives little or no grazing pressure. Possible mitigation measures 
include deleting infested areas from units, leaving a no harvest strip along roadsides, pre-treating 
the sites with herbicides or hot foam. False brome is found in Unit 18 and along Quartzville Road 
approximately ½ mile above Big Minerals. 
Himalayan and evergreen blackberries prefer open areas and roadsides but also persist and 
spread under the forest canopy. Both species are spread by birds and other animals that eat the 
berries and both species spread vegetatively by root tipping. These species are found along the 
roads in or adjacent to Units 9, 13, 16, 22, and 24. 
Reed canarygrass (Phalaris arundinacea) is found at scattered locations on Roads 11, 1142 
and 1131-202. This is a tall, perennial rhizomatous grass with a deep root system. It is especially 
well suited to invade aquatic ecosystems, particularly wet meadows, riparian areas, and lakeside 
habitat.   
 
Environmental Consequences 
Direct and Indirect Effects- Invasive Plants 
Alternative 1 – No Action 
   The No Action Alternative has the least risk of spreading weeds. Few weed species can survive 
the deep dark conditions that would result from foregoing thinning in these stands.  Although 
opportunities for funds would not be generated, there is less risk that weeds would spread into the 
closed canopy stands, not only due to light limitations but also because there would be no 
equipment in the stands that could potentially spread weed seeds. 
 
Alternatives 2 and 3 
It is a combination of soil disturbance and transport of seed that constitutes the direct effects 
of timber harvest on weed introduction and persistence.  In the proposed action alternative, the 
areas that would be permanently opened up to light and disturbance would be most at risk, e.g., 
roads and landings.  These areas are disproportionately subject to ground disturbance and 
exposure to vehicles and equipment that may bring seed in.  Risk decreases in areas where roads 
and landings are closed, rehabilitated, and seeded with desirable species (see Risk Matrix below).  
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In both Alternative 2 and 3, a 100-foot containment buffer would be left around Scotch 
broom, false brome, and meadow knapweed to maintain a dense canopy adjacent to the road. 
These buffers would prevent these species from spreading by maintaining a dense canopy and 
limiting mechanical disturbance that could spread the existing weed seed bank into the stand. 
Although care has been taken to treat existing sites prior to thinning, there remains a seed bank in 
the soil of unknown longevity.  
Alternative 2 has a higher risk of increasing weed sites than Alternative 3 because it treats 
271 additional acres where potential soil disturbance could provide seed beds.  In addition, 
Alternative 2 constructs 100 feet of new, native-surface, temporary spur road that isn’t built in 
Alternative 3 and opens an additional 4,200 feet of existing temporary spur roads.  This additional 
disturbance increases risk of weed establishment. Roads are well documented as vectors of weeds 
(Parendes, 1997) and new populations could easily establish outside of the 100-foot buffers. 
In the Risk Matrix below, Alternative 2 shows the highest risk of promoting noxious weeds 
due to a larger level of ground disturbance and habitat modification represented by more 
disturbance via ground-based and skyline harvest vs. helicopter harvest, and the construction and 
reopening of temporary roads.  Due to the increase of acres in Alternative 2 over Alternative 3, 
more money generated from this timber sale would be available for weed surveys and control 
after thinning occurs. 
 
Table 25:  Risk Matrix:  Comparison of Invasive Weed Introduction and Establishment Potential by 
Alternative 
Activity Alt. 1 Alt. 2 Alt. 3 
Acres treated  
(828 in Alt. 2 and 557 in Alt. 3)  
0 3 2 
Construct new native-surface temporary road  
(100’ in Alt. 2)  
0 2 0 
Reopen existing temporary roads 
 (7600’ in Alt. 2 and 3400’ in Alt. 3) 
0 3 2 
Reopen system roads  
(5.28 miles in Alt. 2 and  4.59 miles in Alt.3)  
0 3 3 
Road maintenance  
(25 miles of haul routes for both Alts. 2 and 3)  
0 2 2 
Subsoil skid roads  
(11 acres in Alt. 2 and 7 acres in Alt.3)  
0 3 2 
Helicopter and other landings 0 3 3 
Sale-generated dollars collected for 
mitigation 
2 0 0 
Totals 2  19 14 
Assigned risk values of 0 = no risk; 1 = small risk; 2 = moderate risk; and 3 = large risk.  Derived from relative risk of 
invasive weed introduction and establishment by alternative based on the level of weed promoting activities within each 
alternative. 
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Cumulative Effects – Vegetation – Invasive Plants 
The area analyzed for cumulative effects is the analysis area and the road system accessing 
the analysis area..   Ground-disturbing activities such as ground-based yarding systems used 
during timber harvest, road construction and reconstruction, vehicular traffic and recreation use 
contribute to the incremental increase in invasive weeds (see Appendix M for more cumulative 
effects information).  
Analysis included reviewing all proposed harvest units in the field to determine existing weed 
infestations.  Then the pattern of known invasive weed sites was reviewed along with the 
mechanisms for introduction, establishment and/or expansion of invasive weeds and comparing 
this with similar past, present and future foreseeable actions to determine potential impacts. 
The impact of non-native invasive weeds on native plant communities is cumulative.  The 
more disturbance and activity any given area is subject to, the more the risk of noxious weed 
introduction, establishment, and/or expansion.  
Past road construction and maintenance (approximately 131 miles), timber harvest 
(approximately 11,000 acres), and recreation use have resulted in numerous weed sites.  This 
project would open and reclose approximately 5 miles of road, would close an additional 29 miles 
of road, and thin between 557 and 828 acres.  Road maintenance, vehicular traffic, and ATV use 
would continue in the foreseeable future and may spread or introduce weed seed, leading to new 
infestations.   
The spread of invasive weeds would be minimized through preventative measures taken prior 
to, during, and after thinning operations. Both action alternatives provide mitigation measures 
that would reduce the long-term likelihood of expanded weed populations. These include buffers 
around known weed sites, logging equipment washing, post-treatment survey and control funding 
through KV, and pretreatment of existing weed sites. The canopy in the treated stands is expected 
to close in 10 to 20 years, and this would further reduce habitat for some weed species. False 
brome, a species that can flourish in the understory even in closed canopy stands, has the highest 
likelihood of expanding despite mitigation measures. Diligence would be required to keep this 
highly invasive species from overtaking the understory over the long-term. These efforts would 
be required whether the stands are thinned or not because the species is so tolerant of low light 
conditions (Refer to Table 14 for a complete list of required mitigation measures). 
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Vegetation - Survey and Manage and Sensitive Botanical Species   
Introduction:  Survey and manage species and sensitive botanical species, including 
vascular plants, lichens, fungi and bryophytes contribute to the overall diversity of the Quartzville 
LSR and many of these species are considered old-growth related. Two project objectives relate 
explicitly to sensitive botanical species; these are encouraging development of diverse species 
composition including hardwoods and other minor species, and encouraging development of 
connectivity within the LSR to aid in dispersal and genetic exchange that contributes to species 
viability. A number of survey and manage and sensitive species, particularly lichens, are 
disproportionably found on hardwoods and Pacific yew, and most are dispersal limited. Many of 
the sensitive species are also designated as survey and manage species (refer to  the 2001 Record 
of Decision and Standards and Guidelines for Amendments to the Survey and Manage, Protection 
Buffer, and other Mitigation Measures Standards and Guidelines and Appendix D to determine 
which species are sensitive, survey and manage or both). 
Analysis Methods:  A biological evaluation was completed for Quartzville LSR Thin and is 
included in Appendix D. There are three steps in a plant biological evaluation which fulfill the 
requirements dictated by the USFS Manual (2672.4):  
Step 1. Prefield Review: Each area to be affected by management actions is investigated for 
sensitive plant habitat in the prefield review. The following sources are consulted to determine 
whether potential habitat exists: R-6 Regional Forester’s and Willamette NF Potential 
Endangered, Threatened and Sensitive Plant Lists, Willamette NF Sensitive Plant Handbook, 
Oregon Natural Heritage Data Base and Willamette NF Data Base records, previous botanical 
surveys, aerial photos and USGS topographical maps, and knowledge provided by individuals 
familiar with the area. Each plant on the Willamette NF Sensitive Plant List is considered. Effects 
of actions on sensitive plant populations are analyzed and Conservation Strategies and the 
Willamette Forest Plan are consulted to determine whether actions are consistent with direction.  
Step 2. Field Reconnaissance: Units which have been identified as having high probability 
habitats in or surrounding the unit during the pre-field review are surveyed. Surveys include an 
intense search of all high probability habitat during the season when identification is possible. If a 
sensitive species is found, R-6 sighting forms are filled out and sent to the Willamette NF 
Supervisor’s Office and the Oregon Natural Heritage Data Base and the effects on the plant 
population analyzed. 
Step 3.  Risk Assessment:  If a sensitive species is found on or adjoining a site where an action 
is proposed, risk assessment (an analysis of the effects of a proposed action on species and their 
habitats) must be performed.  A risk assessment considers (a) the likelihood of beneficial/adverse 
effects and (b) the consequences of these effects on sensitive species populations to determine 
cumulative effects on the overall population.  Management recommendations are then made to 
mitigate adverse effects. 
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There are 16 species of fungi for which surveys were not conducted. Fungi fruit 
inconsistently and would require multiple surveys each year for several years to determine their 
presence, therefore surveys are considered impractical (USDA, USDI 2001). Eleven of these fungi are 
mycorrhizal, four are saprophytic on duff or wood and one is a parasite on truffles. In general, the 
habitat requirements of fungal species found on the Willamette National Forest sensitive species 
list and on the Survey and Manage list are poorly understood. The literature provides very general 
habitat characteristics for most of these species. See the biological evaluation for sensitive 
botanical species in Appendix D for more details. 
Desired Future Condition:  The desired condition for survey and manage and sensitive 
botanical species is to retain existing occurrences and to promote stand structure diversity and 
complexity that would provide more suitable potential habitat for many of these species in the 
future.   
Existing Condition:  Prior to the 2002/2003 sensitive species surveys, one Region 6 sensitive 
plant species had been documented in the Quartzville watershed. Thompson’s mistmaiden 
(Romanzoffia thompsonii) occurs near the top of the Bruler Creek drainage, 1/2 mile from the 
nearest proposed Quartzville LSR Thin unit.  Habitat for this species is limited to seepy meadow 
slopes at low to mid elevations with south aspects.  Also, a sensitive plant population of 
Corydalis aquae-gelidae was incidentally located in 2003 in the headwaters of McQuade Creek, 
½ mile from the nearest thinning unit. It prefers cold, fast-flowing steams. One sensitive lichen 
species (also survey and manage), Pseudocyphellaria rainierensis, had been documented along 
Elk Creek. This species is generally found in or near old-growth forests.  These populations 
appear to be stable, and would not be affected by activities within the Quartzville LSR Thin 
project area.   
Seventy-one Region 6 sensitive plant, lichen and fungal species were evaluated to determine 
if they or their habitat would be impacted by this project. Many sites of sensitive lichen species 
were found in or adjacent to the planned thinning units.  
Habitat exists for 40 of the 71 species. Of the 40 species, 16 are fungi for which no surveys 
were conducted. Fungi are listed in Survey and Manage Categories B and D, for which surveys 
are considered impractical (USDA, USDI 2001). Surveys were done for the remaining 24 species. 
The species that were found and the number of populations located are listed in Chapter 2 under 
Mitigation in All Action Alternatives. One hundred eleven sensitive lichen populations were 
located of the following three species: Leptogium cyanescens (10 sites), Nephroma occultum, 
(three sites) and Pseudocyphellaria rainierensis (89 sites). All three species are on both the 
sensitive and survey and manage lists. Additionally, five populations of Pseudocyphellaria 
mallota were located. This species is listed on Oregon Natural Heritage Program’s List 2 and is 
expected to be added to the sensitive species list in the Fall of 2006. Leptogium rivale is a survey 
and manage species and it was found in nine streams. It was not transferred to the Sensitive 
Species Program because it is presumably protected by Riparian Reserves. It is now on Oregon 
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Natural Heritage Program’s List 4, their Watch List. Further information about these species is 
found in the Biological Evaluation (Appendix D). 
 
Environmental Consequences 
Direct and Indirect Effects - Survey and Manage and Sensitive Botanical Species 
Introduction:  Changes in hydrology, including water temperature and sediment may affect 
Leptogium rivale, an aquatic lichen found on submerged rocks in clear, cold streams (USDA, 
USDI 2003). Persistence of the other lichen species may be threatened by host tree removal, 
windthrow, changes in microsite conditions, changes in epiphyte ecology and competition in 
more open stands, and by dispersal limitations in more widely spaced stands (USDA, USDI 
2003). In some cases thinning may be beneficial to these epiphytes by enhancing tree species 
diversity, including Pacific yew and bigleaf maple, two tree species known for their abundant 
lichen communities. Leptogium cyanescens is found on the bark of trees and shrubs, particularly 
bigleaf maple. Most of the Pseudocyphellaria rainierensis sites in this planning area were located 
on remnant Pacific yew trees.  
Documented sites were evaluated and those deemed at risk from the proposed action would 
be protected under all alternatives. See Sensitive Species in Chapter 2 Mitigation Common to All 
Alternatives.  
 
Alternative 1 – No Action 
Alternative 1 would provide the most benefit to survey and manage and sensitive fungi 
because most of them form mycorrhizal relationships with conifers and thinning has been shown 
to have negative short term (5-7 years) impacts to fungi (Pilz et al 2003).  
Under Alternative 1, No-action, no acres would be thinned and the stands would undergo a 
slow decline before presumably opening up enough to provide an understory. Windthrow, 
snowdown, and insect and disease pockets would create openings. Coarse woody debris would be 
abundant as trees die due to overcrowding. Indirect effects to sensitive fungi would likely be 
minimal. However, most of the sensitive lichens were located on remnant Pacific yew trees that 
could be shaded out by the very dense canopies that may result in the absence of thinning. 
Although no sensitive plant populations were found, the stands do provide potential habitat 
for three plant species, Botrychium minganense, Botrychium montanum and Cimicifuga elata. 
Potential habitat for these plants would deteriorate as the dense canopies of Douglas-fir close in 
and darken the forest floor. The Botrychium species require the presence of western redcedar, 
which is currently a minor component of the stands. Without thinning, the western redcedar 
would be suppressed by the dominant Douglas-fir and would not provide habitat for these 
species. Cimicifuga elata prefers more open stands with a well developed hardwood component. 
Foregoing thinning would delay the development of these stand characteristics. 
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Alternative 2 and 3  
Due to mitigation measures in the action alternatives, no direct effects to known lichen sites 
are anticipated. It is likely that individual sites of fungi may be negatively affected in the short 
term by host tree removal, physical disturbance, soil compaction, and disruption of mycelial 
networks if the fungi are present (Kranabetter and Wylie 1998, Ameranthus and Perry 1994). 
Reductions in the number of fruiting bodies of chanterelles, a common mycorrhizal species, were 
noted after initial thinning but appear to rebound after several years (Pilz et al 2003). Two 
hundred seventy-one more acres are thinned in Alternative 2 than in Alternative 3 and 115 acres 
are thinned with ground-based equipment as compared to 58 acres thinned by this logging system 
in Alternative 3. Given this, Alternative 2 would likely have greater direct impact on fungi if they 
occur in these stands. Although individual and short term impacts may occur, it is not likely to 
result in a trend toward Federal listing or loss of viability for survey and manage and sensitive 
fungi species. 
Indirect effects to survey and manage and sensitive species and their habitats vary. The stand 
prescriptions include the creation of ¼ acre gaps that would increase stand complexity over the 
long term (20-100 years), however, two studies have shown that fungal species richness declines 
in forest openings (Durall, et al, 1999, Kranabetter and Wylie 1998). Therefore, in the short term, 
the proposed action may reduce habitat for sensitive mycorrhizal fungi. Alternative 2 creates 
more gaps than Alternative 3. However, thinning would take place in such a way to enhance late-
successional characteristics over the long term. This includes greater diversity in stand structure 
and stand species. The addition of understory trees and shrubs may benefit the sensitive 
mycorrhizal species. Duff retention and coarse woody debris creation would benefit the sensitive 
saprophytic species. Late-successional forest provides better habitat for sensitive lichens as well. 
Alternative 2, which treats more acres than Alternative 3, may have an increased beneficial effect 
over the long term. 
Buffers around sensitive lichen species protect the sites from direct disturbance but may have 
indirect adverse effects as the trees grow and a dense canopy results. Big-leaf maple may get 
shaded out, therefore no longer providing habitat for Leptogium cyanescens. 
 
Cumulative Effects - Survey and Manage and Sensitive Botanical Species 
The area analyzed for cumulative effects was the analysis area.  About 10,500 acres of old-
growth forest was clear-cut in the Quartzville watershed from 1950 to 1990. These forests 
certainly contained multiple populations of survey and manage and sensitive botanical species. 
Fungal diversity declines with clear-cutting and fire (Byrd, et al 2000, Bruns, et al 2002) and all 
of the stands were burned after harvest. Pseudocyphellaria rainierensis and Nephroma occultum 
were most certainly in some of those old-growth stands. Numerous western redcedar stumps 
attest to the past presence of a greater amount of cedar that may have provided habitat for the 
Botrychium species. An increased interest in Pacific yew bark in the early 1990’s led to the death 
of 100’s of yew trees in the Quartzville area. Yew bark poachers girdled the trees, particularly 
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those near roads. This undoubtedly led to a decline in sensitive lichens, several of which prefer 
growing on Pacific yew. Dead yew trees do not support lichen communities. There has been no 
timber sale activity in the Quartzville LSR for nearly 10 years. Habitat disturbing activity has 
been limited to mining, recreation, and road maintenance that affect small areas.  
Despite the large amount of past harvest activity there are 23,240 acres of mature and old-
growth forests still remaining in the watershed. These forests serve as refugia for many survey 
and manage and sensitive species that would be able to re-colonize the younger stands as they 
mature and become more complex is structure and diversity. 
 Conclusions:  In the long-term (20-100 years) habitat for survey and manage and sensitive 
botanical species would be enhanced in the action alternatives.  Many species would re-colonize 
the younger stands as they mature and become more complex is structure and diversity. 





Introduction:  Special habitats are non-forested areas including, meadows, ponds, caves, rock 
gardens, talus and cliffs. These sites are important reservoirs of biodiversity and provide habitat for a 
wide variety of plants, fungi, and animals, many of which are not found in forested areas. In fact, while 
special habitats cover only about 5% of the area in the Cascades Range, 85% of native flowering plants 
are found in these areas (Hickman 1976). In addition, special habitats provide habitat for many species 
currently on the Region 6 Sensitive Species List. 
Analysis Methods:  Special habitats are identified on aerial photos and from the GIS data base and  
are inventoried during the course of vegetation typing and project area survey for sensitive botanical 
species.  This information is also stored in GIS files.   
Desired Future Condition:  The desired condition for special habitats is to minimize direct and 
indirect influence from project disturbance, and to maintain microclimatic and site conditions within the 
historical range.  A large part of maintaining the integrity of special habitats is to preclude the 
introduction and establishment of non-native invasive weeds. 
Existing Condition:  Many of the units in Quartzville LSR Thin contain special habitats as illustrated 
in Table 26 below.  Scattered rock opening and cliffs are the most common special habitats in the area.    
These special habitats provide habitat for various plant communities and contribute species diversity to 
the area, which is otherwise fairly uniform. The noxious weed, St. John’s-wort is colonizing some of the 
rocky openings.  
 




4 Rock gardens and cliffs along southern edge; multiple tiered waterfall at southeast corner. 
5 Several wetlands, one with open water; two perennial springs; large rock garden in northeast 
corner. 
6 Rocky opening, cliffs, incense cedar community along southern edge. 
13 Rocky openings 
18 Rocky openings; many small seepy hardwood dominated wetlands. 
22 Scattered rocky openings and cliffs; cave 
23 Scattered rocky openings and cliffs. 
24 Scattered rocky openings and cliffs. 
25 Scattered rocky openings and cliffs; cave 
26 Scattered rocky openings and cliffs; waterfall on south edge 




Direct and Indirect and Cumulative Effects – Special Habitats 
Special habitats are buffered from physical disturbance in all action alternatives. No special habitats 
occur in proximity to planned temporary spur roads or landings. Buffers should be sufficient to protect the 
microclimate and prevent invasive weed introduction. Therefore, no direct, indirect, or cumulative effects 
on special habitats are anticipated as a result of implementation of any alternative. 
 
Hydrology, Water Quality and Stream Channels 
Introduction:  The purpose of the proposal as it relates to hydrologic resources is to maintain or 
improve development of late-successional stand characteristics within Riparian Reserves.   The Riparian 
Reserve allocation overlays the Late-Successional Reserve allocation and is designed not only to address 
Aquatic Conservation Strategy Objectives but also to address travel and dispersal corridors for many 
terrestrial animals and plants, and to provide for greater connectivity within and between LSR’s.  Nearly 
50 percent of the acreage in stands proposed for treatment are in Riparian Reserves.  
Encouraging development of late-successional stand conditions in both the LSR and the Riparian 
Reserves would contribute to a healthy ecosystem and improve habitat connectivity within the LSR.  
Thinning proposed in the Riparian Reserves would encourage the development of larger trees more 
quickly, perhaps decades faster, than under natural conditions.  This would contribute to (1) additional 
shade for streams, (2) future large wood recruitment potential for both riparian areas and stream channels 
thus adding to channel complexity, (3) increased stand structural diversity and (4) improved dispersal and 
habitat conditions within the Riparian Reserves.   
A dilemma here is the associated risk of treating riparian reserves and maintaining shade over 
Quartzville and its tributaries.  Quartzville Creek is on the State Department of Environmental Quality’s 
303(d) list of water-quality impaired water bodies because temperatures exceed state water quality 
standards during a portion of the summer months.  Retaining shade here is important to meet water 
quality temperature standards.   
Analysis Methods:  The proposed units, surrounding areas and streams were reviewed in the field by 
the district hydrologist.  This review included walking through, and around the perimeter of, the proposed 
units.  Streams and wet areas encountered were recorded on either a map base or an aerial photo.  These 
were then transferred to integration maps for interdisciplinary team discussion and development of site-
specific prescriptions.  Slope stability, soil types, vegetation, aspect, and juxtaposition of the unit were all 
considered in developing prescriptions for Riparian Reserves. 
Stream, slope, and vegetative conditions were compared to information provided in the Quartzville 
Watershed Analysis to determine if changes occurred since the drafting of that document.  Conditions 
appeared to be responding typically for Cascade environments and no discoveries were made to modify 
the watershed analysis determination.   
Since Quartzville Creek is listed on the State’s 303 (d) list of water quality impaired water bodies for 
summer-time stream temperatures, an analysis was also done utilizing the Sufficiency Analysis protocol.  
The Water Quality Management Plan guidance established in the Northwest Forest Plan Temperature 
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TMDL Implementation Strategies, September 9, 2005, was adhered to in the establishment of primary 
shade zones and prescriptions developed to treat Riparian Reserves.  The following steps were utilized in 
the evaluation. 
• Silvicultural information was used to obtain tree density, (basal area), diameters, and heights of 
trees found within the Riparian Reserves.  This information, along with site visitation, was used 
to establish existing tree canopy closure along all perennial streams. 
• All perennial streams were mapped and their azimuths established in order to select the correct 
shade nomograph, as directed in the Sufficiency Analysis. 
• The appropriate shade nomograph was used to determine existing percent shade. 
• Tree response time and growth rates were established to determine the effectiveness of thinning. 
This was done in consultation with the District Silvicultural Technician. 
• Tree response time and growth rates in response to thinning were used to determine the percent of 
shade of the treated stand after a given time period.  It was determined from a literature review 
that it takes between 5 and 10 years for the tree canopy to close, once thinned.  A value of 10 
years was used to determine the increased height.  This height was then compared to an untreated 
height to determine the benefit of thinning the riparian.  Results showed that effective shade could 
be produced in ½ the time if area was thinned. (Growth rates were taken from Loree, Silviculture 
Technician, personal communication 2004). 
All prescriptions involving perennial streams endured this rigor to establish the benefits of thinning.  
Site visitation to validate the effectiveness of riparian thinning and to evaluate stream conditions was also 
considered in riparian prescriptions.  As a result a complex range of full-leave riparian buffers, of at least 
25 feet and ranging up to 344 feet, were site-specifically placed on all streams.   It is therefore anticipated 
that these prescriptions, following the Sufficiency Analysis protocol meet the intent of the State and 
Federal government in protecting water quality here. 
The Aggregate Recovery protocol and standard observations of past activities within the watershed 
were used to determine hydrology, stream channel, and water quality responses to disturbance from these 
activities.   
In addition, stream temperature information, gathered from a monitoring network of thermographs 
which had previously been placed in Quartzville Creek and its tributaries was evaluated to determine the 
areas of greatest temperature increase.  This information was used to aid in the development of riparian 
prescriptions, especially for shade retention. 
An interdisciplinary process was then use to develop a proposed action to address the project 
objectives and alternative ways to accomplish those objectives.  The IDT then evaluated the 
environmental consequences of those actions.  All actions were considered in relation to the prescriptions.  
Risks were evaluated using models, past management track records, and professional judgment.  
 Desired Future Conditions:  Conditions desirable for hydrology, stream channels, water quality and 
riparian areas can best be described in a range of variability.  This range has been established through 
time to represent the natural changes the various elements experience during a wide variety of outside 
influences.  Flood, drought, fire, wind, snow, ice, and land movement all play a natural role in 
determining the changes to these elements.  Add to this natural condition social political drivers and one 
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can see the complexity of stating a Desired Future Condition.  The following bullets are an attempt to 
discuss the hydrology; stream channel, water quality and riparian portion of this condition. 
 
• Range of flow, discharge, which allows for a variety of species within riparian areas. 
• Maintenance of wet areas and hyporheic zones, no net loss. 
• Maintenance of flows within historic range, no artificial peaks that exceed range.  
• Maintenance of channel conditions that represent natural range. 
• Reduction of stream energies through channel complexity.  (Adding structure into channel, 
riparian areas.) 
• Recovery and maintenance of historic water temperatures found within the system (encourage 
riparian development and complexity) 
• Broad range of diversity associated with the riverine systems 
 
Opportunities:  Riparian development through the use of silvicultural treatments is the greatest 
opportunity that exists at this time.  Secondary shade zone health could be improved by reducing 
competition and allowing larger taller trees to be developed.  
Additional opportunities such as closing and restoring of roads, subsoiling and planting compacted 
areas such as landings and old skid trails also exist. 
Existing Conditions:  The main streams in the analysis area are Quartzville Creek, Canal Creek and 
Galena Creek and their tributaries.  Both Canal and Galena Creek flow into Quartzville Creek which 
drains into the Middle Santiam River and then empties into the South Santiam River.  The map below 
displays the stream network within the three subwatersheds included in the analysis area.   


























Figure 16:  Streams 
 
A more complete description of the hydrology and water quality within the Quartzville watershed can 
be found in the Aquatic portion of the Quartzville Watershed Analysis (Chapter 5, pg 25).  The following 
discussion relates specifically to areas being proposed for treatment in this analysis. 
The hydrology in the Quartzville LSR Thin project area is similar to other documented watersheds 
within the Western Cascades.  Average annual precipitation in the project area ranges from 48 inches in 
the valleys to 122 inches on peaks and ridges.  The majority of the precipitation occurs between October 
and May and falls as rain at the lower elevations (<2000 feet) and as either rain or snow at the upper 
elevations (1,200 – 4,900 feet). These upper elevations are in the Transient Snow Zone (TSZ) or the part 
of the watershed where snow accumulates and melts on a seasonal basis.  All of the proposed harvest 
units fall within the TSZ. 
The dominant hydrologic mechanisms are rain, and rain-on-snow events which generate peak flow 
events in the transient snow zone.  Surface precipitation drives the flow levels of tributary streams to 
Quartzville Creek.  Minor sag ponds, less than 5 acres, exist and meter out some flows to tributary 
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streams.  These ponds are associated with large earthflows that are found within the Watershed (see soils 
and geology report in Appendix K).  Smaller wet areas associated with the broken earthflow topography 
punctuate the landscape and create vegetative diversity.  Margins of the earthflows provide paths for 
water to work and create channel networks. 
Water storage in these watersheds is limited to some deeper upland soils, colluvial deposits, flood 
plains, earthflow perimeters.  These areas create small forested wetlands.  Colluvial soils, ancient 
earthflow terraces, and flood plains act like sponges, retaining water and releasing it slowly during 
periods of low precipitation.  General storage is low due to the shallow and rocky nature of the soils.  
Minimum flows within the Quartzville are regulated by water storage features which allow flow to 
persist during drought periods.  Much of the summer flow comes from water stored in the broad alluvial 
floodplains along the main channel of Quartzville Creek and the colluvial and glacial soils found 
throughout its tributaries. Theses valley areas provide opportunity for hyporheic interactions with the 
stream (this is the subsurface movement of water through depositional areas). Proposed units within the 
project area are adjacent to these types of features. 
Vegetation is the primary user of water with in the watershed, with main use occurring between April 
and October.  Diurnal fluctuations in stream flow are the result of vegetative transpiration rates associated 
to diurnal changes in light and climatic conditions. 
 
Environmental Consequences 
Direct and indirect Effects - Hydrology 
Implementation of Alternative 1 - No Action, would not accelerate development of late-successional 
stand conditions in young, overstocked, managed stands.  As competition increases in these dense stands, 
tree growth and vigor would decrease and mortality would increase.  Tree mortality would contribute to 
increased fuel loadings above natural levels.  Transpiration rates would likely decrease due to loss of 
canopy, crown diameters and the decline in the stands ability to utilize available water.  This could 
contribute to a potential for increases in summer flows.  
Densely stocked stands are more likely to be less healthy and their small tree crowns have a decreased 
ability to intercept and hold snow, resulting in greater risk for tree damage (breakage) through the 
accumulation of snow loads.  Infiltration rates could be affected by the loss of canopy and the drip that 
occurs from snow interception.  Warm rains would remove the snow and not allow for the water to 
infiltrate at the same rate that would occur within a healthy canopy. Reduced canopies are more exposed 
to latent heat transfer and rapid snow loss.  This reduces the contact time the water stored in the snow has 
with the soil. (Harr 1981). 
 
Alternative 2 treats 828 acres and reopens 7.1 miles of system and closed logging spurs constructed 
during the first entry.  Reopening of these roads would reduce vegetation and interception associated with 
these roads.  In addition if connected to the natural drainage network, roads may lead to quicker delivery 
of runoff to stream networks.  This could potentially lead to lower low flows (and higher peak flows) as a 
result of some water bypassing the normal routing (drainage) pathways. (Pike and Scherer, 2003) 
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Under this alternative thinning would be maximized using a combination of logging systems, 
(helicopter, skyline, and ground based logging systems).  Of the 828 acres treated under this alternative, 
approximately 385 acres of Riparian Reserves would be treated, or 58% of Riparian Reserves found to be 
associated with these units.  The effects of implementation, varies depending upon the type of logging 
system utilized. 
Hydrologic consequences would be in response to reduced competition for light, water, and nutrients 
in the thinned stands, and increased snow accumulation on the openings created by roads and landings.  A 
short term (5-10 years) increase in discharge during the wet and dry periods would occur from two 
mechanisms for the thinned stands.  Increased snow accumulation (wet period) would create small 
(<1year return interval) increases in peak flows (Jones, and Grant; 2001), and reduced canopy (dry 
periods) would reduce transpiration rates which would account for small increases in summer flows.  It is 
not anticipated that either of these changes create detrimental effects.  These effects may not even be 
measurable (Pike and Scherer 2003).   
With target canopy closures ranging from 40-60%, snow accumulation would increase until such time 
that canopy closures reach 70 percent.  On units 1, 3, 4, 6, 9, 10, 11, 13, 14, 17, 18, 22, 23, and 26 
Dominant Tree Release (DTR) would create small, 1/8 to ¼ acre openings around dominate trees.  These 
areas would accumulate additional snow caused by loss of tree canopies.  Depending on the spacing of 
these openings, it is anticipated that with a 3 to 10% DTR additional snow accumulation would be 
dispersed across the landscape and result in a minor effect to the hydrology of the area.  DTR’s would not 
be placed within the riparian reserve. 
 
Under Alternative 3, thinning would occur only in portions of selected Riparian Reserves, in the area 
outside the riparian buffers on fish-bearing streams and outside of variable-width buffers on intermittent 
streams.  Riparian buffers on perennial streams would be at least “on site tree” or 172 feet and on 
intermittent streams buffers would be at least 25 feet.   The main difference between Alternative 2 and 3 
is the amount of Riparian Reserves treated:  383 acres in Alternative 2 and 84 acres in Alternative 3.  
Thinning would be accomplished using a combination of logging systems, (helicopter, skyline, and 
ground based logging systems) on approximately 557 acres.   The 84 acres treated in Riparian Reserves 
account for headwater reserve areas, small wetland reserve areas and the 172-344 foot portion of Riparian 
Reserves associated with fish-bearing streams. The effects of implementation, vary depending upon the 
type of logging system utilized.  
Hydrology of the area is anticipated to experience slight fluctuations resulting from the removal of 
vegetation during the project, 271 fewer acres would be treated under this alternative than with 
Alternative 2, so these fluctuations would be less than with Alternative 2.  Effects similar to those 
described for Alternative 2 would occur on areas treated in Alternative 3.  Similar short-term disturbance 
to the forest floor and canopy would occur as described in Alternative 2.  With the utilization of Best 
Management Practices and contact requirements, there are no anticipated adverse impacts to downstream 
beneficial users.   





Table 27 below compares the alternatives and Table 28 depicts the mechanisms of change for each 
alternative. 







Total acres treated  0 828 567 
Percent canopy closure after treatment, averaged over the 
entire stand including thinned and unthinned areas. 
90% 64% 77% 
Percent canopy closure after treatment, averaged over the 
treated portions of the stands.  This includes thinned areas 
and DTR openings  
NA 52% 50% 
Percent canopy closure after treatment in Riparian 
Reserves 
90% 60% 85% 
Acres of cleared for landings. 27* 47 34 
Acres of Riparian Reserves Thinned 0 385 84 
Percent of Riparian Reserves treated in comparison to all 
of the Riparian Reserves within harvest units (total area 
of Riparian Reserves in units = 653 acres) 
0 59% 13% 
Acres of Understory Development  0 69 50 
Percent of primary shade zone thinned 0 0 0 
At least 50% canopy closure maintained in secondary shade
zone 
Yes Yes Yes 
Miles of Road Maintenance 0 25 25 
Miles of road Reopening 0 5.3 5.3 
Spur Roads Opened In Thinning Units 0 1.4 miles 1.0 miles 
New Spur Construction 0 0.02 miles** 0 
*These landings are part of the existing road network. 
** This road is within a Riparian Reserve management allocation. 




Table 28:  Hydrology; Direct and Indirect Mechanism of Change by Alternative. 
Mechanism/ 
Action 
Cause Alternative 1 Alternative 2 Alternative 3 
Fire Natural Due to the location of most of these 
stands near open roads they have a higher 
risk of associated fire starts than the 
treated stands due to the amount of 
available fuel.  This equates to 
detrimental soil damage from a hotter, 
intense burn creating hydrophobic 
conditions in the soil and affecting the 
hydrology by not allowing infiltration to 
occur.   
Reducing the fuel loading through treatment in 
high risk areas and thinning reduces the risk of 
hotter, intense burns and subsequent creation of 
hydrophobic conditions. 
Reducing the fuel loading through treatment 
in high risk areas and thinning reduces the 
risk of hotter, intense burns and subsequent 
creation of hydrophobic conditions within 
stand outside of the riparian reserve.  
Potential increase of fuels around the 
Riparian Reserves. 
Canopy N/A Reduction of canopy is directly associated with the 
ability of the site to accumulate snow.  Thinning 
would create sparser canopies and less snow 
interception for the short term, 3-5 years, resulting 
in additional snow accumulation here.  Reopening 
1.4 miles of additional temporary road would 
create an additional 3 acres of openings that could 
collect snow and affect hydrology. 
Same as Alternative 2 with fewer trees 
felled to reopen 1 mile of additional road.  
These roads would create an additional two 
acres of openings that could collect snow 




N/A Increase solar radiation reaches the ground with a 
reduced canopy.  Changes in microclimate and 
heat transfer would occur.  This could change the 
duration snow stays on the site and the type of 
flora and fauna occupying the site and their water 
use.    
Same as Alternative 2 with the reduction of 





N/A Capture of runoff and compaction could occur on 
111 acres where ground-based logging is used.  
Hydrology could be affected if rerouting of water 
occurs from the skidding pattern and method. Low 
risk of capture due to prescription in the Riparian 
Reserve and maintaining the primary shade zone 
intact. 
Capture of runoff and compaction could 
occur on 67 acres where ground-based 
logging is used.  Hydrology could be 
affected if rerouting of water occurs from 
the skidding pattern and method.  Low risk 
of capture due to prescription in the 
Riparian Reserve which leaves the primary 
shade zone intact. 










N/A Units or portions of units that would be skyline 
yarded would require corridors through primary 
buffers.  These corridors are typically 10 to 15 feet 
wide.  569 acres would be skylined.  Trees cut for 
these corridors within primary shade zone would 
be left on site.  Hydrology is not anticipated to be 
affected due to the size and spatial orientation of 
these corridors. 
Units or portions of units that would be 
skyline yarded would require corridors 
through primary buffers.  These corridors 
are typically 10 to 15 feet wide. Corridor 
trees cut within the Riparian Reserve area 
would be left on site.  371 acres would be 
skylined.  Hydrology is not anticipated to be 
affected due to the size and spatial 




N/A This is the most protective way of removing trees 
from a site. 148 acres of thinning removal would 
not create an increased risk to hydrology 
114 acres of helicopter. No effect similar to 
Alternative 2.  
Haul 
 
N/A Maintenance of 25 miles of existing road, 
reconstruction of 5.3 miles of system road, 
opening of 1.4 miles of haul road and constructing 
0.02 miles of road has various positive and 
potential negative effects on the hydrology.  
Maintenance and reconstruction would improve 
road drainage, while reopening and constructing 
roads can capture water and direct it out of its 
natural flow path. 
Additional risks associated with increasing 
the road network are reduced from 
Alternative 2 by not constructing 0.02 miles 
of new temporary road and not reopening 
0.42 mile of closed logging spur roads 
constructed during the first entry.  Drainage 
would be improved through road 




Clearing  Clearing reduces the canopy and allows for 
precipitation to fall directly to the surface.  Minor 
effects would be attributed to the 7.1 miles of road 
reopening and reconstruction.  
See Felling above.  A reduction in roads of 
0.42 miles would reduce the acres of 
clearing. 












N/A Grubbing would be associated with the 
construction of landings.  Approximately 20 of the 
47 acres in landings and 7.1 miles of road work 
would require some grubbing.  Possibility of 
bringing ground water to the surface with digging. 
Low risk of intercepting ground water associated 
with the landings.  Moderate to high risk 
associated with the road construction of 
intercepting ground water flow. 
Grubbing would be associated with 10 acres 
of landings and 6.3 miles of additional road 
reconstruction.  Low risk of intercepting 
ground water associated with the landings, 
Moderate to high risk associated with the 
road construction of intercepting ground 
water flow.  
Travel Status Quo Travel along existing roads, tends to be restricted 
to rocked mainline roads.  Hydrologic effects are 
similar to Alternative 1. Additional risks 
associated with increasing the road net work by 
7.1 miles.  Risks are associated to the capture and 
rerouting of water from its historic path. 
Additional risks associated with increasing 
the road net work by 6.3 miles.  Risks are 
associated with the capture and rerouting of 
water from its historic path. 
Closing Moderate risk of catastrophic road 
failures from not maintaining drainage 
structures because of lack of funding 
from not managing the timber resource.  
Since there would be no management 
activities to fund road maintenance, 
drainage features would not be 
maintained. So there is moderate risk of 
increased sediment and catastrophic road 
failures from failed drainage structures 
not kept functioning through 
maintenance.  
Short-term (3-5 year) moderate risk and once 
roads are reclosed and have recovered then there is 
a low risk of catastrophic failures due to 
reconstruction of drainage patterns and 
maintenance funded by management activities 




Low risk of catastrophic failures due to no 
roads being reopened or constructed in the 
Riparian Reserves, because of 
reconstruction of drainage patterns, and 
maintenance funded by management 
activities.  This reduces the risk of capturing 
flow and routing on the 6.3 miles of upland 
road which would be closed upon sale 
completion.  Subsurface flow would be 




Subsoiling N/A Subsoiling would occur on the intensely used skid 
roads.  111acres are being yarded with ground-
based systems. A positive effect to hydrology 
occurs in increasing permeability of compacted 
areas.    
Ground-based systems would be utilized on 
67 acres. Sub-soiling could have a positive 
effect due to increasing permeability of 




Piling N/A No effect occurs with hand piling.   Similar to alternative 2  





Cause Alternative 1 Alternative 2 Alternative 3 
 
Prep Work Burning N/A Burning of hand piles would create small, 15x15 
foot, areas of soils that are at risk of hydrophobic 
conditions.  The spatial distribution of these small 
sites does not create an impact to the hydrology of 
the area and is therefore not determined a risk.    
See Alterative 2 
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Cumulative Effects: Hydrology 
The area analyzed for cumulative effects included the subwatersheds that contain the analysis area.  
Traditionally, projects involving timber harvest on the Willamette National Forest are analyzed for their 
cumulative impact on the quantity and timing of peak flows and water yields, using an accounting 
methodology known as Aggregate Recovery Percentage or ARP.  The ARP model compares the amount 
of an analysis area within the transient snow zone that is recovered against a threshold value (Midpoint) 
that was calibrated for the area during development of the Forest Plan.  The Midpoint values were 
developed based on the soil, geology, vegetation, climate, and stream channel conditions of each sub-
watershed, and are intended to represent a minimum safe level of vegetative recovery in the sub-
watersheds to prevent significant alteration of peak flow regimes as a result of management activities.  
Recovery generally occurs when stand diameters average 8” dbh and crown closures exceed 70%.  The 
transient snow zone is generally considered to include those areas of the forest between the elevations of 
1,500 and 4,000 feet respectively (Note: the entire area proposed for thinning in this project is 
considered to be in the transient snow zone).   
The stands in the project area are greater than 35 years of age, and are expected to have 
recovered hydrologically from the last harvest (Harr, 1983, pg. 385). Since the project area includes small 
streams, all of the catchment’s area is expected to be in a state of full hydrologic recovery. Therefore, the 
existing water yield and base flow off of the project area is expected to be within the natural range of 
variability.  Aggregate Recovery Percentages (ARP) calculations show Canal Creek sub-watershed at 
84% recovered, Galena Creek Sub-watershed at 88% recovered, and Upper Quartzville Creek at 87% 
recovered.  Full hydrologic recover is considered to be 100%. The reduction in recovery from 100%, or 
what Harr projected, was determined to be due to the site productivity of the stands and the effect of past 
harvesting within the sub-watershed.    Mid-point ARP levels from the Willamette Forest Plan (Appendix 
E-21) have Canal at 85%; Upper Quartzville at 75% and McQuade at 85%.  Due to re-mapping of the 
sub-watersheds McQuade Creek was incorporated into Galena sub-watershed and is being reported as 
Galena. 
As a result of current vegetative conditions, the sub-watersheds found within the Quartzville LSR 
Thin planning area are well-above desired levels of recovery.  Table 29 summarizes the current levels of 
recovery for the sub-watersheds affected by the project area, and the Forest Plan Midpoint ARP levels.  
These current levels are derived from data in the Forest’s VEGIS database, which includes all past harvest 
activities.  The table also includes estimates past and ongoing harvest activities on private lands. 





























75 88.4 326 87.7 201 88 
Galena  85 84.5 214.5 83.7 167 84.4 
Canal  85 87.5 287.5 86.9 189 87.1 
   828   557   




 Stream Channels 
Existing conditions:  A description of the stream channels within the Quartzville watershed can be 
found within the Physical Domain Chapter of the Quartzville Watershed Analysis (Chapter II).  The 
following discussion relates specifically to the planning area. 
Deeply-incised dendridic streams are found within the project area as evidenced by first to third order 
stream channels. This pattern of dendridic streams is the result of high-gradient channels draining 
colluvial, glacial, and volcanic formed slopes that have been altered by erosion.  High-gradient stream 
channels are associated with valley walls greater than 65 percent slope and contain channel bottom 
materials that are dominated by bedrock and boulders.  These high-energy stream channels exhibit very 
little sinuosity.  Rosgen type Aa+, A, B, and G channels are present within the proposed project area. 
 
Typical stream channels in the analysis area 
  










Example of Rosgen Aa+ stream channel                             Example of Rosgen A stream channel  
 
Headwater channels have low sediment storage capacity due to the lack of channel structure such as 
logs and boulders.  Sediment storage capacity increases as streams transition into the valley regions in 
areas associated with structure and meander bends.  Streams within the proposed project are typified as 
transport streams.  Portions of Quartzville Creek contain depositional reaches associated with wider 
valley segments and junctions with tributary streams. 
Debris torrents have at times played an important role in the development of the first and second-
order stream channels in this planning area. Large earthflows dominate the erosional processes within the 
watershed. Material from debris torrents and earthflows build terraces in third and fourth-order stream 
channels, which are shaped and reshaped by peak flow events. Units 4, 7, 13, 14, 16, 17, 18, 19, 21, 22, 
23, 24, 25, and 27 are adjacent to channels that have experienced torrent activities within the recent past 
(< 25 years) or contain channels where torrents originated. 




Type B channels are present in higher order 
channels such as Quartzville Creek, McQuade Creek, 
Galena Creek, Little Meadows Creek, Gold Creek, 
Canal Creek and Elk Creek.  These B type channels 
contain a high percentage of exposed bedrock and large boulders.  In addition, debris torrent 
activity in headwaters streams feed these creeks with structure.  Most of the fine sediments are, 
transported out of the system and into Quartzville Creek.  
The historic morphological characteristics of stream valleys in Quartzville project area are 
similar to existing conditions.  The basic stream patterns and channel gradients are largely 
influenced by the underlying geology. The geology has not changed a great deal since the 
reference time frames, 100 years ago.  The valley of Quartzville has been artificially narrowed 
outside of the project area, with rip-rap to protect and maintain road access into the area.  This 
has reduced the storage capacity of the valley in these sections and maintained sediment 
transport through these reaches.   
 
Environmental Consequences 
Direct and Indirect Effects – Stream Channels  
Implementation of Alternative 1, No Action, would maintain the stream channels in their 
current conditions.  Changes to stream channels occur with the changes in hydrology, 
vegetation and physical changes.  These elements change naturally and artificially through 
disturbance. 
Indirect affects could occur if riparian stands decline to a point of increasing the wood load 
into the stream and creating accelerated bank erosion. 
 
Alternative 2 is designed to use ground-based yarding systems on 111 acres.  Using these 
logging systems poses a moderate risk of capturing water and creating additional channels.  
Ground-based yarding also requires crossings of existing stream channels to allow access to 
Example of Rosgen B Channel 
Quartzville Creek – example of a bridge 
which wash d ut in a flood event to show 
the effects of peak flows 
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various locations in some units.  The direct effect of these crossings involves short-term 
sediment input into the channel and disturbance to channel banks.  Units where ground-based 
yarding is used in this alternative include units: 5, 6, 8, 11, 12, 20, and 27.  Each of these units 
has its own complexities and would, for the most part, be yarded away from stream courses/ 
channels.  Unit 5 poses the greatest risk associated with stream crossings due to its associated 
wetland areas.  Implementation of Best Management Practices would minimize this effect. 
 
Alternative 3 is designed to use ground-based yarding systems on 67 acres.   During this 
operation, provided the Best Management Practices are met, there is a low risk of capturing 
water and creating additional channels.   
 






Table 30:  Stream Channels:  Direct and Indirect Mechanisms of Change by Alternative 
Mechanism/ 
Action 
Cause Alternative 1 Alternative 2 Alternative 3 
Fire Natural Stands that are not treated have a 
higher risk of associated fire starts 
than the treated stand due to the 
amount of available fuel.  This 
equates to detrimental channel 
damage from a hotter, intense burn 
reducing woody material within 
channels that regulates stream energy 
and allowing for accelerated bank 
erosion. 
Reducing the fuel loading through 
thinning and treating high-risk reduces 
the risk of hotter, intense burns and 
subsequent loss of woody material. 
Conversely it removes intermediate 
size wood, (12-20 inch diameter) that 
could regulate stream energies.  A 
change in the temporal loading of wood 
in the streams occurs.   
Fuel loading would not be reduced within the 
riparian reserve.  A risk of hotter, intense burns 
and subsequent loss of woody material that 
assists in regulating stream energy.  Conversely 
intermediate size wood, (12-20 inch diameter) 
that could regulate stream energies would be 
maintained in the riparian reserve. 
Felling Directional 
felling 
N/A Very low risk but when felled, trees 
have the potential to destabilize 
channel banks upon impact.  
Same as Alternative 2 
 Ground 
Skidding 
N/A Capture of runoff and compaction 
could occur on 111 acres.  Stream 
channels could be affected if rerouting 
of water occurs from the skidding and 
extended drainage network.  Low risk 
of capture due to intensity of turns on 
skid roads and riparian treatment.  This 
alternative has two stream crossings 
perpendicular to the stream channel.  
Capture of runoff and compaction could occur 
on 67acres.  Stream channels could be affected 
if rerouting of water occurs from the skidding 
pattern and method.   Very low risk due to no 
treatment in most of the Riparian Reserves.   














 Grubbing would be associated to the 
construction of landings.  Approximately 20 
of the 47 acres in landings would require some 
grubbing.   Moderate risk associated to the 
road construction and creation of stream 
crossings.  Short term instability would be 
created with the placement of culverts at 
crossing location   
Grubbing would be associated to 7acres of 
landing and 6.3 miles of additional road 
construction/reconstruction.  Moderate risk 
associated to the road construction and creation 
of stream crossings.  Short term instability 
would be created with the placement of 
culverts at crossing location 
Travel Status Quo Travel along existing roads, tends to be 
restricted to rocked mainline roads.  Effects to 
stream channels would be associated to fines 
being generated off the 25 miles of road 
maintenance and the 7.08 mile of 
reconstructed road.  This would be short term 
(duration of sale), due to roads being closed at 
the end of the sale. 
Additional risks associated to increasing the 
road net work by 5.3 miles.  Risks are 
associated to the capture and rerouting of water 
from its historic path and the capturing of fines 
and moving them into the stream channel.  
Less than alternative 2 due to reduced roads.   
Closing Moderate risk associated to 
maintaining open roads and 
not maintaining drainage 
features. 
Reconstruction of drainage patterns and 
maintenance reduces the risk of capturing 
flow and routing. 
Reopened roads would be closed upon sale 
completion.   Pipes would be pulled and 
additional disturbance to channels would 




Subsoiling N/A Sub soiling could possibly occur on the 
intensely used skid roads and landings.  111 
acres are being ground based and no new 
roads are being built and approximately 20 
acres of new landings. A positive effect to 
stream channels occurs in increasing 
permeability of compacted areas and reducing 
the potential of channel routing.    
Ground based systems would be utilized on 67 
acres. And approximately 7 acres of new 
landings are proposed.   Positive effects would 
be anticipated due to increased permeability of 
compacted areas and reducing the potential of 
channel routing.  










N/A Units or portions of units that would 
be skyline yarded would require 
corridors through primary shade 
buffers.  These corridors are typically 
10 to 15 feet wide.  569 acres would 
be skylined.  Stream channels are not 
anticipated to be affected due to full 
suspension being required with these 
corridors. 
Units or portions of units that would be 
skyline yarded would require corridors 
through Riparian Reserves.  These corridors 
are typically 10 to 15 feet wide.  371 acres 
would be skylined.  Stream channels are not 
anticipated to be affected due to full 
suspension being required within these 





N/A This is the most protective way of 
removing trees from a site. 148 acres 
of removal would not create an 
increase risk to stream channels 




of 7.1 miles of system road would 
intersect numerous stream channels.  
Crossing would be designed to 
withstand 100-year flood events. 
Road template currently in place. 
Additional risks associated with increasing the 
road network by 6.3 miles.  Risks are 
associated with the capture and rerouting of 
water from its historic path. And increasing 
the number of stream crossings.  Design 
would be similar to Alternative 2. 
Removal of Trees 
Clearing  Clearing removes vegetation along 
existing road templates to allow 
travel.  Minor effects would be 
attributed to the 7.1 miles of road 
reconstruction.  
Additional risks are associated with 
increasing the road net work by 6.3 miles and 
removing vegetation that contributes to 
channel bank stability at crossings.   






Cause Alternative 1 Alternative 2 Alternative 3 
Slash Treatment Piling N/A Stream channel effects associated 
with piling are dependent on type. 
No effect occurs with hand piling.  
111acres available for piling.  Piles 
may be within the riparian reserve. 
Similar to alternative 2 with 67 acres available 
to pile.   These areas would be outside the 
Riparian Reserves. 
Prep Work Burning N/A Burning of hand piles would create 
small 15x15 foot areas of soils that 
are at risk of hydrophobic 
conditions.  This spatial distribution 
of these small sites doe not create an 
impact to the drainage network and 
is therefore not determined a risk.   
A minimal, if any, effect on the 
stream channel exists. 
See alterative 2 
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Cumulative Effects: Steam channels 
 The area considered for cumulative effects included the subwatersheds that 
contain the analysis area.  Previous stand management affected the streams in the area 
by removing large wood, vegetation and channeling runoff down skid roads.  Past 
activity created areas which have developed into ephemeral channels and, in some 
locations, perennial channels.  Where old landing locations have collected runoff, 
stands of alder have developed and are currently decreasing in vigor.  
Cumulative effects are those effects which independently do not pose a risk to water 
quality yet, when added together may have some measurable effect on water quality.  
Looking at the watershed condition types for streams found within the project area, 
determines what management prescriptions should be followed. (USDA. 1990, E-10 to E-17)   
“This criterion is intended to address the potential for changes in peak flows during rain-on-
snow events, and the associate potential change in the stability of the stream banks and 
streambed.”  (USDA. 1990, E-6).  The Watershed condition types are type 1, 2, 3, and 4 
channels (USDA. 1990, E-10-12).  Under types 1 & 2 no recommended ARP is required due 
to the stability of the channels, and under types 3 & 4 ARP levels can be within 5 points +/-, 
of the threshold.  Upon reviewing these criteria, the streams involved in this project, and the 
prescriptions developed for the Riparian Reserve areas, it is not anticipated that adverse 
cumulative effects would occur to stream channels. 
 
Water Quality 
Existing Condition:  Beneficial users, dependent on aquatic resources, in this planning 
area are: domestic water use; resident fisheries use; aquatic non-fish species use; riparian 
dependent species use; water-related recreation; hydroelectric power generation; and water-
related fire suppression and road maintenance needs.  
 Historically, Quartzville Creek provided anadromous habitat for winter steelhead and 
spring Chinook salmon prior to the construction of Foster and Green Peter dams, which 
began in 1961 and was completed in 1968. 
Water from this project area flows into Quartzville Creek and into Green Peter Reservoir.  
Water then joins the South Santiam River, which serves as a domestic water supply for 
19,000 people in several downstream municipalities, including Foster, Sweet Home, and 
Lebanon, Oregon. 
Water quality parameters critical to beneficial users are temperature, and type and timing 
of sediment input and biological contaminants.  Stream segments of Quartzville Creek are 
listed under 303(d) classification with the State of Oregon because they exceeded the 
temperature criterion of 18.0 C (64.4 F) for salmonid migration and rearing (December 2003 
Temperature criteria adopted by the Environmental Quality Commission and approved by 
USEPA in March 2004).  The main-stem of Quartzville Creek is listed from river-mile 3.3 at 
Green Peter Reservoir, to river-mile 26.8 at its headwaters for exceeding summer rearing 
temperatures of 180C. 




Direct and Indirect Effects – Water Quality  
Effects on water quality could occur with increases in inputs such as contaminants like petroleum products, sediment or solar radiation as the 
result of the timber sale.  All of these could have an adverse effect of the quality of water within the project area.  Table 31 evaluates the effects by 
alternative for water quality. 
 
Table 31:   Water Quality - Direct and Indirect Mechanism of change by Alternative  
Mechanism/ 
Action 
Cause Alternative 1 Alternative 2 Alternative 3 
Fire  Natural Stands that are not treated have a risk 
of associated fire starts due to the 
amount of available fuel.  This equates 
to detrimental water quality changes 
due to inputs of ash, increased solar 
radiation, and sediment from eroding 
channel banks if a fire ever starts.  This 
risk is low in this area. 
Reducing the fuel loading through thinning 
and slash treatment in high risk areas 
reduces the risk of hotter, intense burns and 
subsequent inputs of nutrient and solar 
radiation input to streams.  This risk is low. 
A combination of risks between Alternative 1 
and Alternative 2.  Portions of the stands 
would be thinned and slash treatment would 
occur along high risk areas but the area closest 
to the stream channels would not be treated.  
The route of contaminants getting to streams 
would be hindered due to spatial positioning 
to streams.  Low risk. 
Directional 
felling 
N/A When felled, trees have the potential to 
destabilize channel banks upon impact thus 
inputting sediment into flowing water. No 
treatment would occur on 270 acres of the 
653 acres of Riparian Reserves within 
harvest units. 
Trees would not be felled along stream 
channels, except in 84 acres of Riparian 
Reserves along  intermittent streams, which 
have no water most of the year, but do show 
channel scour.  No treatment would occur on 
569 of 653 acres in Riparian Reserves.  This 




N/A When trees are bucked and limbed an 
increase in organic material in contact with 
the water surface is possible.  This increase 
can load a stream to a point where available 
oxygen is utilized and water quality is 
affected 
Very slight possibility of organic material 
entering flowing channel due to treatment on 
only 84 acres of Riparian Reserves in areas 
with no water flowing.  No treatment is 





N/A 111acres of would be yarded using ground-
based equipment so there is low risk of 
potentially spilling petroleum products 
and/or introducing sediment into streams.  
67 acres of skidding and risk associated to 
skidding would occur.  Low risk of spilling of 
petroleum products or inputs of sediment into 
streams. 






Cause Alternative 1 Alternative 2 Alternative 3 
Skyline yarding 
 
N/A Units, or portions of units, that would 
be skyline yarded would require 
corridors through primary buffers.  
These corridors are typically 10 to 15 
feet wide.  569 acres would be 
skylined.  Sediment and debris could 
be dragged into these crossings if 
suspension requirement are not met 
and solar radiation could reach 
channel if prescriptions are not 
followed. 
Units or portions of units that would be 
skyline yarded would require corridors 
through primary buffers.  These corridors are 
typically 10 to 15 feet wide.  371 acres would 
be sky lined. Sediment and debris could be 
dragged into these crossings if suspension 
requirement are not met. No treatment of 
Riparian Reserves reduces risk of opening 




N/A This is the most protective way of 
removing trees from a site. 148acres 
of helicopter removal are proposed.  
Water quality risks are associated 
with service landing locations and 
potential spills. 
Only 114 acres of helicopter yarding. Effects 





Without a sale in the area money 
available for road maintenance 
does not cover adequate 
maintenance of the road systems.  
Increased sediment from road 
surfaces being washed when 
ditches fill and maintenance of 
road system does not occur. 
Reopening, construction and 
reconstruction of 7.1 miles of road 
would intersect numerous stream 
channels and provide sources of 
sediment into the channel.  Loss of 
current vegetative cover and loss of 
vegetation increase the potential of 
sediment input.   
Additional risks associated to increasing the 
road network by 6.3 miles.  Risks are 
associated to the loss of fines off the road 
surface and increasing the number of stream 
crossings.   






Cause Alternative 1 Alternative 2 Alternative 3 
 Clearing  Clearing removes vegetation along existing road 
templates to allow travel.  Minor effects would 
be attributed to the 7.1 miles of road 
reconstruction/construction.  
Additional risks are associated to increasing 
the road net work by 6.3 miles. And 
removing vegetation that attribute to bank 
stability at crossings.  Increasing sediment 
and solar inputs. 
Grubbing 
(Digging of 
root wads and 
vegetation.) 
27 acres of existing ….. Grubbing would be associated with the 
construction of landings and 7.1 miles of road 
reopening, reconstruction and construction.  
Approximately 20 of the 47 acres in landings 
would require some grubbing.  Creation of bare 
soil allows water to wash sediments into 
channels.  Moderate risk associated with the 
road construction and creation of stream 
crossings Moderate risk of sediment entering 
stream channels. 
Grubbing would be associated with 7acres 
of 34 landings and 6.3 miles of road 
reopening and reconstruction.  Creation of 
bare soil allows water to wash sediments 
into channels.  Low risk of sediment 
entering stream channels because no road 
construction in riparian areas. 
Travel Status Quo Additional risks associated with increasing the 
road net work by 7.1 miles.  Travel along 
existing roads, tends to be restricted to rocked 
mainline roads.  Effects to water quality would 
be associated with fine sediments being 
generated off the 7.1miles of reopened, 
reconstructed, and constructed roads. 
Additional risks associated to increasing the 
road net work by 6.3 miles.  Risks are 
associated to the capture and rerouting of 
water from its historic path and the 
capturing of fines and moving them into the 
stream channel. 
Closing Moderate risk associated 
with keeping open roads and 
not maintaining drainage 
features. 
Reconstruction of drainage patterns and maintenance 
reduces the risk of capturing flow and routing and 
sediment input.   
Reopened roads would be closed upon sale 
completion.   Pipes would be pulled and 
additional disturbance to channels would occur.  
Short -term input of sediment would occur (1 





Subsoiling N/A Subsoiling could possibly occur on the intensely used 
skid roads.  111 acres are being ground based and 20 
acres of landings and new roads are being built. A 
positive effect to water quality occurs in increasing 
permeability of compacted areas and reducing the 
potential of channel routing and sediment movement.  
Potential for petroleum spill.    
Ground based systems would be utilized on 67 
acres.  Reopened roads and approximately 7 
acres of landing could be subsoiled.  Positive 
effects would be anticipated due to increased 
permeability of compacted areas and reducing 
the potential of channel routing and sediment 
movement.  Potential for petroleum spill.    






Cause Alternative 1 Alternative 2 Alternative 3 
Slash Treatment Piling N/A Water Quality effects associated to piling are 
dependent on type, No effect occurs with hand 
piling while minor effects occur with machine 
piling.  By having equipment on the site you 
increase the size of the piles and the risk of 
petroleum spills.  111 acres available for piling 
Similar to alternative 2 with 67 acres 
available to pile. 




Burning N/A Burning of hand piles would create small 15x15 
foot areas of soils that are at risk of hydrophobic 
conditions.   Nutrients from these piles could 
enter water ways. This spatial distribution of 
these small sites creates a low impact to water 
quality and is therefore not determined a risk.   
Machine piles tend to be larger 25 x 25 feet, and 
spaced at greater distance and are also not 
considered to pose a risk.  
See alternative 2 
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Cumulative Effects - Water Quality 
The area considered for cumulative effects analysis included the subwatersheds that contain 
the analysis area.  Water quality Cumulative affects would be similar to the hydrology and the 
stream channel discussions.  The effect of all the activities that would occur under this proposal is 
tempered by the timing of the action in relation to the recovery of the stands, the buffers required 
and the utilization of the sufficiency analysis and water quality management plan.   Provided the 
Best Management Practices prescribed in this report are met, it is not anticipated that adverse 
cumulative effects would occur as a result of this project to water quality.  Retention of shade 
along stream channels in the primary shade zone should maintain current stream temperatures. 
 
Riparian Reserves 
Existing Conditions: Riparian Reserves for this planning area are based on the interim widths 
established in the Northwest Forest Plan as outlined in Table 32.  All units, except Unit 18, fall 
within the western hemlock plant association.    
 















III and IV western 
hemlock 
172 feet One potential site 
tree 
172 feet either 






172 feet Two potential site 
trees 
344 feet either 
side of stream 
688 feet 
III and IV Pacific 
silver fir 
150 feet One potential site 
tree 
150 feet either 
side of stream 





150 feet Two potential site 
trees 
300 feet either 
side of stream 
600 feet 
 
Quartzville Creek, McQuade Creek, Galena Creek, Canal Creek, Little Meadows Creek and 
Johnny Creek are the known fish-bearing streams associated with this project.   
Riparian conditions are varied and site specific.  Past management activities have compacted 
soils in skid trails and directed overland flow, which creates scoured stream channels and small 
wetlands (25’ x 50’) with alder growing in the vicinity.  The tree species mix contains an alder 
component for approximately 25-50 feet from the stream channel, and then transitions into a 
more upland species character, dominated by Douglas-fir. Diversity within the riparian area 
varies depending upon slope, aspect and hydrology.  Field observations show units 5, 6, 7, 10, 12, 
and 18 to have the greatest diversity within the Riparian Reserves.  Remaining units tend to be 
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more monotypic and single-species dominated.  Approximately 653 acres of Riparian Reserves 
are associated with the units proposed.  
From field observations and measured acreages, it was determined that about 65 percent of 
the Riparian Reserves do not contain the vertical diversity or the complexity that signifies a 
healthy Riparian Reserve. These areas contain dense, overstocked stands with a closed canopies, 
small crown diameters, sparse vertical crowns (<25% of total tree height), an increase in fuel 
loadings associated with mortality of suppressed trees, and a lack of large down wood.  These 
characteristics are similar in the upland areas as well. 
Direct and indirect effects on the Riparian Reserves are a compilation of the hydrology, 
stream channels, water quality and terrestrial wildlife components and would not be restated here. 
 
Summary, Conclusions and Rationale:  In looking at the direct and indirect effects for 
hydrology, stream channels, water quality and Riparian Reserves, it is not anticipated that any of 
effects would be detrimental or create significant downstream effects.   
Alternative 1:  The greatest potential effects associated with this alternative are the result of 
fire and the effects that might have on the landscape, if and when a fire occurs.  Due to fire 
management protocols, fire starts within this area would be actively pursued and controlled as 
soon as possible.  So the risks associated with fire for this alternative would be low.   
 
Alternative 2 treats 828 acres with various prescriptions and logging systems.  Of the treated 
acres 383 acres fall within Riparian Reserves, but outside of the primary shade zones.  The 
greatest risks associated with this alternative are the small 1/8 to ¼-acre openings scattered 
among thinned stands in Riparian Reserves (although they are at least 172 feet from streams), 
thinning in Riparian Reserves, and the use of ground-based yarding systems in Riparian Reserves.  
The loss of canopy through thinning and in DTR openings could potentially accumulate more 
snow and contribute to increases in peak flows.  The use of ground-based yarding systems can 
cause compaction and gouging which can redirect overland flow from natural drainage patterns.   
In addition, in this alternative 1.44 miles of temporary roads would be reconstructed, 0.2 
miles of temporary road would be constructed and 5.28 miles of closed and water barred, system 
roads would be reopened to allow access to these units.  These roads would be closed and water 
barred following harvest activities.  There are also five helicopter, six skyline and six ground-
based landings within Riparian Reserves, but outside of no-harvest buffers.  All of the helicopter 
landings already exist, although one would need to be expanded.  In addition, there are two 
ground-based stream crossings on intermittent streams and skyline yarding would occur across 
streams in two units.  Logs would be fully suspended across stream channels.  The risks 
associated with these activities include sedimentation and water re-routing.  This risk is somewhat 
higher than Alternative 3 because more roads, thinned areas, etc. are in closer proximity to stream 
channels.   
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Sufficiency Analysis protocol was followed and determined that the management of riparian 
areas would reduce the recovery time of creating shade over the channels from about 20 years to 
about 10 years.     
Floodplains occur within the planning area. No activities would occur on within flood plains 
due to no-harvest stream buffers.   Wet areas would be protected on an individual basis under the 
stand-specific recommendations and wetland areas less than 1/4 acre would be treated as special 
habitat areas (FW-211). 
The risks discussed above are short-term (5-10 years) that are expected to be minimized by 
implementation of Best Management Practices and Willamette Forest Plan standards and 
guidelines.  Best Management Practices (BMP's) were utilized in the development of mitigation 
and compliance to Aquatic Conservation Strategy Objectives.  These BMP's can be found in 
"General Water Quality Best Management Practices” Pacific Northwest Region, November, 
1988. This action falls well within the Willamette Forest Plan standards and guidelines.  Stream-
side management prescriptions are designed to maintain Aquatic Conservation Strategy 
Objectives (ACSO), as defined in Willamette Forest Plan.    
This alternative meets Federal and State water quality objectives.  These objectives are met 
through the implementation of BMP’s.  Riparian Reserves are adequate to maintain and restore 
water quality necessary to support healthy riparian, aquatic, and wetland ecosystems and meet the 
ACS Objectives.  Table 27 shows the acres of Riparian Reserve acres being treated and the 
canopy closures being left on stream buffers. 
Provided these riparian areas are maintained in a healthy state the stream systems are 
anticipated to obtain their desired future condition.   
 
Alternative 3 treats 557 acres with various prescriptions and logging systems.  Of the treated 
acres 84 acres fall within Riparian Reserves, but outside of the primary shade zones.  The greatest 
risks associated with this alternative are thinning in some of the Riparian Reserves and the use of 
ground-based yarding systems in Riparian Reserves.  The loss of canopy through thinning could 
potentially accumulate more snow and contribute to increases in peak flows, although the risk of 
this is much less than with Alternative 2 because far fewer acres are treated here and there are no 
small, DTR openings in the Riparian Reserves.  The use of ground-based yarding systems can 
cause compaction and gouging which can redirect overland flow from natural drainage patterns.   
In this alternative 0.64 miles of temporary roads would be reconstructed, 0.2 miles of 
temporary road would be constructed and 4.59 miles of closed and water barred, system roads 
would be reopened to allow access to these units.   These roads would be closed and water barred 
following harvest activities.  There are also five helicopter, three skyline and two ground-based 
landings within Riparian Reserves, but outside of no-harvest buffers.  All of the helicopter 
landings already exist, although one would need to be expanded.  In addition, there are one 
ground-based stream crossing on an intermittent stream and skyline yarding, with full suspension, 
would occur across streams in two units.  The risks associated with these activities include 
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sedimentation and water re-routing.  This risk is somewhat less than Alternative 2 because there 
are fewer roads, thinned areas, and no DTR openings in close proximity to stream channels.   
Sufficiency Analysis protocol was followed and determined that the riparian areas would 
begin to create shade over stream channels in about 20 years, or about twice as long as 
Alternative 2.     
Floodplains occur within the planning area. No activities would occur on within flood plains 
due to no-harvest stream buffers.   Wet areas would be protected on an individual basis under the 
stand-specific recommendations and wetland areas less than 1/4 acre would be treated as special 
habitat areas (FW-211). 
The risks discussed above are short-term (5-10 years) that are expected to be minimized by 
implementation of Best Management Practices and Willamette Forest Plan standards and 
guidelines.  Best Management Practices (BMP's) were utilized in the development of mitigation 
and compliance to Aquatic Conservation Strategy Objectives.  These BMP's can be found in 
"General Water Quality Best Management Practices” Pacific Northwest Region, November, 
1988. This action falls well within the Willamette Forest Plan standards and guidelines.  Stream-
side management prescriptions are designed to maintain Aquatic Conservation Strategy 
Objectives (ACSO), as defined in Willamette Forest Plan.    
This alternative meets Federal and State water quality objectives.  These objectives are met 
through the implementation of BMP’s.  Riparian Reserves are adequate to maintain and restore 
water quality necessary to support healthy riparian, aquatic, and wetland ecosystems and meet the 
ACS Objectives.  Table 27 shows the riparian reserve acres being treated and the buffer leave 
acres. 
Provided these riparian areas are maintained in a healthy state the stream systems are 
anticipated to obtain their desired future condition.   
 
Monitoring:  Water temperature recorders have been placed throughout the watershed in 
previous years to collect temperature information.  This information would be utilized as part of 
the water Quality Management Plan to determine if management effects are occurring.  
As part of Best Management Practices monitoring, riparian conditions would also be 
monitored for their response to stand treatments. 
 
Consistency with Direction and Regulations:  The following list shows the various 
direction and regulations that were utilized in the development of hydrology, stream channel, 
water quality and Riparian Reserve prescriptions for this proposal.  In all action alternatives unit 
layout and design considered and applied the intent of the direction and regulations.  All of the 
units were reviewed on-the-ground and recommendations and effects were considered.  All 
actions within the alternatives are anticipated to be consistent with this direction with regard to 
water quality, hydrology, and stream channels protection.  As described under the Regulatory 
Framework in section 2 of this report, thought processes are disclosed. 




Table 33: Consistency with Regulations for Hydrology, Stream Channels, and Water Quality 
Regulation Alternative 1 Alternative 2 Alternative 3 








Aquatic Conservation Strategy Objectives yes yes yes 
NW Forest Plan yes yes yes 
Clean Water Act yes yes yes 
DEQ Sufficiency Analysis for Stream 








Best Management Practices yes yes yes 
 
Irreversible and Irretrievable Commitments of Resources 
It is not anticipate that any irreversible or irretrievable commitments of resources would 
occur relating to hydrology, stream channels, water quality, or Riparian Reserves.   
There is a short-term irretrievable commitment of water use by thinned stands.  Shortly after 
the stands are thinned there would be a short-term (5-10 years) increase in flows, but as the stands 
begin to grow rapidly they would use more water making it unavailable for downstream uses.  
This commitment of resources would last (10-20 years). 
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Fuels 
Introduction:  One of the purposes of the project is to contribute to long-term forest health in 
the LSR by increasing resistance of the LSR to disturbances from fire, insects and diseases, etc.   
This is needed to maintain habitat function over the long-term.   
Issues:  The biggest fuels issue associated with the project is the amount of fuels generated by 
slash from commercial thinning.  The economics of thinning makes it difficult to afford extensive 
slash treatment.  Eventually the fuels would break down but in the mean time, they add to the risk 
of fire starts within treated stands.  A large fire in the LSR would be detrimental to the intended 
function of the area.   
Fire History:  Historically fire was a predominant natural disturbance process in the 
Quartzville watershed. These fires were often the result of lightning but were sometimes ignited 
by Native Americans to manage vegetation on the landscape.  The lightning fires were common 
throughout the drainage, especially at higher elevations.  Native American fires were more 
targeted to specific areas, such as huckleberry fields or in meadows to improve big game habitat.  
Historic fires burned at various time intervals and intensities in the watershed, sometimes 
underburning stands and sometimes replacing stands.  These fires sometimes consumed more 
than 1,000 acres at a time.  As the burned areas became revegetated, they created a mosaic of 
large blocks of similar-age stands across the forested landscape.   
From the 1950’s to the 1980’s timber harvest activities eliminated much of the structural 
complexity of timber stands in the watershed. These harvests and the associated slash disposal 
treatments resulted in patchwork landscapes that, at the small scale, tended to replicate intense 
fire regimes. Aggressive salvage and utilization requirements removed much of the woody debris 
and snags while seasonally-prescribed fire operations often removed most of the duff and litter 
layers.  
Fire ignitions in the Quartzville area are still the result of two primary ignition sources, 
lightning and humans. Lightning ignitions still generally occur at higher elevations while fires in 
the lower elevations are more likely to occur as a result of human use.  At present time fire 
ignitions are promptly extinguished, so fire, as a major disturbance mechanism, has been virtually 
eliminated from the ecosystem through fire prevention and suppression. 
The Quartzville Thin LSR Project Area is represented primarily by the following fire 
regimes, which refer to the rate of fire occurrence within a given area in a given period of time 
and severity refers to the amount of replacement in the dominant overstory:   
• Fire Regime III -  mixed frequency and mixed severity  
• Fire Regime IV - low frequency high severity.  
 
Fire Regime Condition Class (FRCC) describes the degree of departure of current vegetation 
from the historic fire regime (Hann et, al.2003). FRCC 1, 2 and 3 rank the degree of departure 
from the historic range of variability.   




Table 34:    Fire Regime Condition Class Definitions  
FRCC Departure of Fire Regime from 
Historic Range 
Risk of losing key 
ecosystem components 
Alteration of vegetation 
attributes from historic 
range 
1 Near historic range (departure is not 
more than one return interval) 
Low Functioning within the 
historic range 
2 Moderately altered; moderate change 
in size and intensity has resulted 
Moderate Moderately altered 
3 Significantly altered; dramatic 
changes in fire size and severity has 
resulted 
Severe Significantly altered 
 
Much of Quartzville LSR Thin can be described as FRCC 1 which means the fire interval for 
the area is not outside of the historical range of variability, or that the departure from the historic 
range is not more than one return interval outside the range. However, the susceptibility of the 
project area to fire should be tempered with the current fuel profile. An elevated risk of high-
severity fire due to the continuity of vertical and horizontal fuels exists across the landscape. 
Continuous canopy closure and increased fuel due to fire suppression create the potential for a 
large, severe fire. FRCC 1 may understate the potential for loss of vegetation attributes due to 
large fires. 
Although current fuel conditions point to the potential for a stand-replacing fire, analysis of  
historical fires describe the Fire Regime here as Average, low-frequency for stand replacing fires 
(>200 years) and Average, moderate-frequency for Partial Burns(80-100 years). Analysis of fuel 
and historical weather conditions indicate a moderate Fire Behavior Risk in this area. Finally, the 
Fire Occurrence Risk for the area is generally moderate with potential ignition sources such as 
humans, lightning, and railroads.  These moderate risk areas are interspersed with occasional 
high-risk areas near population centers, lightning-prone areas and high-use recreation areas.  
Fuel Models:  There are two major Fire Behavior Prediction System Fuel Models (FM) 
represented within this project planning area. Fuel Model 8 constitutes 90% of the area. This 
profile can be found in stands that were, or were not, previously harvested.   
Fires in the Quartzville Thin LSR are typically slow-spreading with low flame lengths and 
are more extreme in scattered areas where the downed woody material is concentrated and 
extensive ladder fuels are present. Only under severe weather conditions involving high 
temperatures, low humidity’s, and high winds do the fuels pose fire hazards. About 10% of the 
acres are a Fuel Model 10 represented by the mixed conifer stand with a heavy concentration of 
down and standing woody component. Ground fire behavior is higher in intensity than Fuel 
Model 8 because of the heavier fuel loading. Torching trees (fires in the crowns of trees) occurs 
more frequently. 
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Desired Future Conditions:  The desired condition is to promote sustainable, late- 
successional vegetative structure and species composition that correlates with the natural fire 
regime and reduces the fuel loadings to support low-intensity fires rather than high-intensity, 
stand-replacing events. In forests that have not experienced fire for many decades, multiple fuel 
treatments such as decreasing stand density, reducing surface fuel and removing ladder fuels may 
be required to significantly reduce the probability that extreme fire behavior would occur. Fuel 
treatments can be designed to restore forest conditions to more resilient conditions than currently 
exist. 
Analysis Methods:  Fuel Profile analysis was completed using ocular and photo series 
interpretation methods (Maxwell et, al. 1980). Values were then referenced to the Fire Behavior 
Prediction Systems Fuel Models 1-13 (Anderson, 1982).  
The predicted fuel loading from harvest activities was generated using fuel prediction tables 
(Brown, etal.1977, 1980). Stand exam data and estimated tree removal volume was used to 
predict the 0-3 inch diameter fuel loading per ton. 
Prescribed fire smoke emissions were calculated using First Order Fire Effects Model 
(FOFEM) version 5.0. FOFEM calculates particulate matter in both the 2.5 and 10 micron size 
class (PM 2.5 and PM 10). The Oregon State Implementation Plan regulates PM 2.5 and PM 10 
levels in special Protection zones or Class I Airsheds and are highly regulated.  
 
Environmental Consequences  
Direct and Indirect Effects – Fire and Fuels 
Alternative 1 (No Action):  No fuels would be generated and forested stands in the area 
would continue on a path of natural succession. Stands that were previously managed and are 
currently in an overstocked condition would develop relatively slowly into diversified forests. 
Slow-growing and weakened trees would die and contribute to the fuel buildup on the forest 
floor. A fairly healthy stand would be vulnerable to a change in fuel model due to overstocking 
and encroachment. Forest fuel loadings would continue to increase due to insect and disease-
caused tree mortality and forest succession, including further in-growth of understory trees and 
vegetation. The No Action Alternative does not include any treatments to improve the stand 
health. Fire suppression would also continue. In the absence of management-ignited prescribed 
fire, ladder fuels and canopy closure would continue to be high, thus providing propellants for 
severe, high intensity wildfires. 
 
Alternatives 2 and 3:  The proposed thinning would open up tree canopies thereby creating 
conditions that are less susceptible to sustaining crown fires. Ladder fuels would be reduced as 
harvest operations remove the vertical fuel continuity. 
Increased fuel loads generated by logging slash can affect wildfire behavior by increasing the 
rate of fire spread and the risk of the fire becoming larger should an ignition occur.  Light to 
heavy levels of logging slash would be generated in harvest units depending on the amount of 
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thinning that takes place in a stand   Some fuel loads would be reduced in units that use ground-
based logging systems by having the tops yarded or crushed by ground-based yarding equipment, 
such as a processor-forwarder, during logging. In the thinned units, which are located on slopes 
too steep to for ground-based logging, (where helicopter or cable systems are used) fuels would 
not be treated other than handpiling and burning, in high-risk areas, along roads.  
All stands would receive some sort of fuel treatment, be it yarding tops attached, burning 
landings or handpiling near roads, but portions of most thinned units would not be treated for 
fuels.   These untreated areas would be within maximum acceptable fuel loadings as outlined in 
the Willamette Forest Plan (USDA, 1990) but would be toward the upper level of acceptable fuel 
loadings:  11, 12 and 20 tons per acre for 0-3,” 3-8.9” and 9-16” diameter material, respectively.   
The thinning would occur over a period of years and the total fuel would not be on the ground 
all at once; therefore, untreated fuels would be in varied stages of height and decomposition. 
Moderate to heavy precipitation in the Western Cascades Mountains accelerates the 
decomposition processes and, over time, reduces the risk of large fire growth associated with 
untreated fuel buildup. With no fuel treatments after 3 years the 0-3 inch fuel would reduce as the 
needles drop off and the snow crushes the fuel closer to the ground, accelerating the fuel 
decomposition. Acceptable levels for fire crews to suppress wildfires and build handline under 
normal summer conditions would result in flame lengths dropping to 4 feet or less. This is 
attributed to the varied stages of height and decomposition of the residual fuels. 
The following table displays the acres of harvest and fuel treatments for each of the action 
alternatives. More than one type of fuel treatment can be applied to any given area; therefore, the 








Table 35:  Fuel Treatments for the Action Alternatives 
Fuels Treatment Alt 2 Acres Alt 3 acres 
Thinning 828 557 
Acres of Treated 268 234 
Acres of Untreated 560 332 
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Cumulative Effects – Fire and Fuels  
The area considered for cumulative effects analysis was the project area.  Past management 
activities, fire suppression and lack of management in some areas has changed the forest stand 
characteristics, landscape structure and fuel loadings by removing the principal agents of change 
and renewal. Both action alternatives result in an increase in fuel loadings that are generated by 
logging slash, which would decrease over time. The biomass fuel loads would decrease with the 
proposed actions through reduced stand density. Future management activities that may 
contribute to higher fuel loads would include pre-commercial thinning. Typically, the thinning 
slash is pulled back from the roads and allowed to decompose on site minimizing the overall risk 
of human ignition. Other future activities may include salvage logging within forested areas or 
hazard tree removal along the roadsides. The removal of dead and dying trees would reduce the 
risk of a large fire from developing. 
 Canal, Galena and Upper Quartzville subwatersheds are about 41,629 acres. Of these, about 
80% fall under Forest Service jurisdiction. This analysis focuses on three of the 6th field 
subwatersheds because these comprise the topographic basin around the fire area.  
Risk and Role of Fire in the Watershed:  Large fire events occurred in the watershed when a 
combination of weather and fuel factors created optimum conditions for fire intensity and spread. 
The watershed experienced infrequent severe crown and surface fires that often resulted in total 
tree mortality. These large fires have often occurred in drought years, ignited by lightning and 
driven by east winds. Present forestry practices have probably had a dampening effect on the fire 
regime in the Quartzville Watershed. The large numbers of roads and managed stands has 
increased accessibility for fire suppression efforts, and have provided fuel breaks through much 
of the area. The size of smaller patch fires has been kept artificially low, and the opportunity for 
these fires to become large stand replacing fires under certain environmental conditions (high 
temperatures, east winds etc.) has been greatly reduced. 
Conversely, management has increased the frequency of patch fires in specific areas due to 
escaped slash burns and increased access to the public, which has resulted in more frequent 
human caused fires.  
The current, fragmented landscape supports various fire intensities as the decrease or increase 
of vegetation responds differentially to fire. The resulting condition probably reflects an alteration 
in the distribution, composition and extent of plant communities that had adapted to the pre-
management fire regime. 
Fuel profiles in the Quartzville Watershed are affected by three elements: silvicultural 
treatments, stochastic events and time. All three have played a role in the present fuels profile 
associated with the watershed. About 1/3 of the analysis area has had silvicultural treatments (i.e. 
thinning and planting). Stochastic events (such as large wildfires) have played a major role in this 
watershed, and would most likely continue to do so.  
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Past and Present Projects:  The Quartzville Watershed is one of the most intensely managed 
areas on the Sweet Home Ranger District. The first commercial timber entry was in the1950’s. 
Approximately 1/3 of the analysis area has been harvested between the 1950’s and the present.  
An era of intensive road construction and timber harvest occurred across the landscape during 
the 1940’s through the early 1980’s. The harvest rate averaged about 6 to 10% of the watershed 
per decade, but has declined in recent years. 
All present and proposed activities in the foreseeable future would have some measure of fuel 
treatments, resulting in a Fuel Model 8 (both spread and intensity) after treatment. 
The cumulative effects of the fuel treatments in any of the proposed actions alternatives 
would be minimal at the subwatershed scale. Alternative 2 treats about 2.4% of the 6th field 
watersheds and Alternative 3 treats about 1.6% of the 6th field watersheds in the cumulative 
effects analysis area. Over the next five decades, Alternative 1- No Action would result in fuel 
models that increase fire intensities and are arranged in large contiguous patches which increase 
resistant to control within the project area. The No Action alternative would increase the risk of 
fire spreading outside the project area to adjacent Forest Service lands. The action alternatives 
would provide a variety of fuels treatments, which reduce fire intensities within the project area. 
By varying the spatial patterns of fuels there is less resistance to control thereby lowering the risk 
of fire spreading outside the project area. Alternative 3 proposes the least amount of silvicultural 
treatments by eliminating most of the harvest within Riparian Reserves. This would also lessen 
the amount of activity-generated fuels and the need for fuel treatment. The fuel models in these 
units would not change and the fire behaviors would continue to increase in intensity. Location of 
fuel treatments is an important aspect in the prevention of fires spreading outside the project area. 
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Air Quality  
 The State of Oregon has delegated authority for attainment standards set by the 1990 Clean 
Air Act and the 1977 Clean Air Act and its amendments. To do this, the state developed the 
Oregon Smoke Management Plan. The Forest Service has adopted this plan for National Forest 
lands in Oregon. 
 The Oregon Smoke Management Plan establishes designated areas that are principal 
population centers and Class I Airsheds, including wildernesses and other sensitive airsheds. One 
purpose of the Smoke Management Plan is to protect air quality in these high priority areas. For 
the 828 acre Quartzville Thin LSR Project Area, the closet designated area is the Willamette 
Valley (Eugene, Salem 60 miles respectively). The closet Class I airsheds are the Middle Santiam 
Wilderness and Mt Jefferson Wilderness (2, 15 miles respectively).  
 
Environmental Consequences  
Direct and Indirect Effects – Air Quality 
Alternative 1 (No Action):  There are no impacts to air quality in the No Action Alternative, 
however, the stands would continue to store more biomass as they grow and postpone the release 
of smoke to the driest time of the year when the impact to people is the greatest. In the event of a 
wildfire, air quality impacts are considerably higher than management-ignited prescribed fire. 
Table 36 below demonstrates the differences. Smoke emissions are not short term and can last for 
months, as witnessed by the B&B Fire in 2003. Smoke could blanket the adjacent wildernesses 
with significant negative effects on air quality and visibility, or intrude on at least one of the 
designated areas. The most likely time for a large wildfire to occur is between July 1 and 
September 15, which coincides with outdoor recreation activities and high public use of the 
National Forests. 
 
Alternatives 2 and 3:  Air quality in the designated areas could be affected by forest-land 
fuel treatments, such as the application of fire to reduce fuels by burning hand, grapple or landing 
piles. 
 The following table illustrates the estimated total particulate matter emissions for a wildfire 
in Alternative 1 compared to handpile burning in the two action alternatives. The calculations are 
based on the pounds of particulate matter per ton of slash for prescribed burning in the Western 
Cascades fuel types. Average tons per acre (TPA) burned do not include landing piles due to the 
wide variability in landing pile characteristics, primarily size and shape. 
Smoke emissions were predicted using the estimates from the debris prediction tables and 
FOFEM (First Order Fire Effects Model version 5.0). This model calculates particulate matter 
emitted based on the amount of fuel consumed. Fuel inputs were from the predicted post-harvest 
data and based on a percentage of fuels that would most likely be consumed given the prescribed 
fire window. That is, weather and fuels dryness would be measured to achieve the objective of 
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reducing the fuel profile across the unit. On average, 80% of the fine fuels (0-1inch diameter) 
would be consumed, 60% of the 1-3 inch diameter fuels would be consumed, and only about 20% 
of the 3 inch and greater fuels would be consumed.  
 
It is important to note these emission levels do not occur all at one time. Usually prescribed 
fire operations occur one unit at a time (in one day).  For example, 3 acres of handpiling along a 
roadside is predicted to have 6 tons/acre of 0-3 inch diameter fuel post harvest  and may emit 
particulate matter in the range of 3.0 tons/unit of PM 10 and 2.8 tons/unit of PM 2.5. 
The significance of emission level changes is based on the weather. During periods of 
atmospheric stability (inversions), particulate matter is not dispersed and debris burning would 
not occur. However, during atmospheric instability, vertical mixing allows particulate matter to 
disseminate and the emissions from debris burning are readily dispersed. Typically prescribed 
broadcast burning would occur in the spring when the snow has melted off and fuels are dry 
enough to burn and may last through July 1st. Burning resumes September 15th and after dry, east 
winds events have ended. Generally, both handpiles and landing pile burning occurs in the fall 
when the seasonal rains control and extinguish the burning. 
 Public use of the wilderness is highest between July 1 and September 15, not during the 
prescribed fire season. The affects of prescribed burning on air quality would therefore be of 
minimal impact to the public and meet air quality standards. 
The Oregon Smoke Management Plan and the Oregon Visibility State Implementation Plan 
(SIP) also have a number of requirements designed to meet the Clean Air Act standards, reduce 
the amount of smoke produced, and reduce the impact on the designated and wilderness areas. All 
burning operations would comply with the SIP, and be planned through the Oregon Smoke 
Management System, FASTRACS. 
 
Cumulative Effects – Air Quality  
The area considered for cumulative effects was the critical airsheds which contain the 
planning area.  No adverse effects on the air quality would result from the proposed fuel 
treatments. Smoke emissions would be short duration and mitigation measures would reduce the 
quantity of emissions during prescribed burns. Past management activities do not cumulatively 
add to air quality impacts from the proposed treatments. No foreseeable management activities 
are scheduled to occur in the Quartzville Thin LSR Project Area. 
Table 36: Summary of Potential Particulate Matter Emissions by Alternative 
Particulate Matter  (PM) 







PM 2.5  2229 tons 412 tons 284 tons 
PM 10 2630 tons 486 tons 334 tons 
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Soils and Geology   
Introduction :  The Quartzville LSR Thin project area sits squarely within the Western 
Cascades physiographic province. Rocks, often included in the Little Butte Volcanic Series, are 
primarily andesitic tuffs and breccias of volcanic origin and are generally Eocene or Oligocene in 
age (around 32 to 17 million years) (Walker and Duncan, 1989). Topographically, the area can be 
divided into two distinct regions: (1) the western side with sharp relief on steep, shallow-soiled, 
highly dissected side slopes, and (2) an eastern side with more rolling terrain and large expanses 
of gently sloping ground separated by sharp slope breaks.  For a more complete description of 
this area, refer to the soils report in Appendix K.  
 Analysis Area:  Reconnaissance was completed on potential harvest units and surrounding 
areas by the District Geologist.   
Analysis Methods:  On scattered field days throughout the 2000 to 2003 field season and 
April 5 and 7, May 4, 5, 24, 25, and 28, and July 15 and 16 in 2004, the District Geologist 
conducted a field reconnaissance of potential harvest units and surrounding areas for Quartzville 
LSR Thin. 
The primary purpose of the field investigation was to: (1) verify the SRI land type boundaries 
in each unit; (2) determine appropriate logging systems; (3) evaluate the potential soil and 
watershed effects of the proposal; and if needed,   (4) propose additional mitigation efforts to 
protect the soil and water resource.     
Field investigation standards:  A major portion of this aspect of the field investigation was 
directed at distinguishing the various identifiable landtype components within the study area and 
mapping them on the photo overlays. Some of the landtype analysis referenced in this report was 
originally conducted for previous watershed analysis or timber sale planning activities. Much of 
that earlier work was reevaluated and updated with this project. The information was then 
transferred to registered overlays in order to represent the data on a standard map base. The data 
has not yet been digitized, and only hard copy maps are available. Too large to be included with 
this report at a meaningful scale, a complete copy of the remapped SRI landtypes for this 
particular project area is being incorporated by reference and is on file and available for public 
review at the Sweet Home Ranger District.    
In general, the field investigation confirmed some of the original 1973 SRI designations and 
much of the previously mapped work. However, considerable refinement and subdivision of the 
various boundaries were noted because of the in-depth field reconnaissance with this project.  
Many of the landtypes have several components that were not separated initially because of the 
mapping scale that was utilized.  Field investigation of landtypes and their specific attributes 
formed the basis for the site-specific recommendations and mitigations that follow in this report.    
In summary, several units border or contain areas of unsuited land. Larger areas of unsuited, 
unregenerable terrain have been designated and would be avoided with unit layout. Also, two 
small areas of unstable terrain would be excluded from proposed harvest units. Some units may 
contain small areas of rocks, talus or cliffs (generally less than one quarter acre) that may be 
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thinned through. Almost all the acreage in the proposed units is located on Soil Resource 
Inventory (SRI) Landtypes that are considered stable and productive.  
Existing Condition:  Several proposed harvest units border or contain areas of unsuited land. 
Larger areas of unsuited, unregenerable terrain and two small areas of unstable terrain were 
identified and avoided through unit design. Some units may contain small areas of rocks, talus or 
cliffs (generally less than one quarter acre) that may be thinned through. Almost all the acreage in 
the proposed harvest units is located on Soil Resource Inventory (SRI) Landtypes that are 
considered stable and productive.  
Several road-related debris chutes were noted in this general area after intense rainstorms 
between 1996 and 2000.  Recent failures tracts are present in proposed units 19, 21, 22, and 24. 
Older sidecast failure scars are evident in Units 1, 4, 16, 18, 23, and 25. 
All of the proposed harvest units are managed plantations which originated as clear cuts.  
Nearly all of these units were harvested with cable or skyline logging systems, with the exception 
of Units 5, 6, 10, 11, 12 and 27. Aside from very few cases, skyline or cable corridors are no 
longer visible. A few old logging spurs and tractor fire lines are still evident on the main ridges, 
and some well-used skid roads are still visible in the ground-based units. However for the most 
part, even these heavily disturbed areas have extensively revegetated with conifer and brush.  Old 
landings often contain piles of decomposing logs that provide habitat for a host of species.  
Considerable brush and regeneration now cover most of these units, and almost no exposed soil 
remains. Disturbance and erosion from the logging and burning are no longer a concern.   
For the most part, compaction from the ground-based equipment logging equipment was 
limited in extent because of the steep sideslopes. Portions or all of Units 5, 6, 10, 11, 12 and 27 
were harvested with ground-based systems.  Areas of these units may have been at the upper limit 
or exceeded Regional and current Forest standards at one time. Transects were run in Units 6, 10, 
11 and 12 which were the most extensively logged with ground-based systems. They currently 
show compaction levels of 10%, 7-10%, 14%, and 8%, respectively.  Some of that compaction 
has been naturally ameliorated over time by root growth, animal borrowing, and freeze/thaw; 
some likely remains, although finding it is difficult. Cumulative adverse effects from excessive 
compaction are not now considered a concern here. 
 
Environmental Consequences 
Direct and Indirect Effects – Soils and Geology 
  Introduction:  The major short-term impacts to soil productivity from harvest activity, as 
discussed in the Willamette Forest Plan (1990), include displacement, compaction, nutrient loss, 
and instability.  In most situations, preventing soil impacts is the most effective and feasible way 
of ensuring long-term soil productivity.  The following sections discuss in more detail (1) how the 
proposed action may affect the soil resource or (2) mitigations that can be utilized to avoid 
potentially undesirable effects. In summary, the direct effects by any action alternative on the 
soils resource are limited in scope. Concerns from a cumulative effect standpoint are excessive 
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compaction and increased slope instability, and mitigations are in place to ensure that that does 
not occur. 
 
Alternative 1- No Action Alternative:  With bio-turbation and freeze/thaw, existing soil 
compaction would slowly be reduced. Sidecast soils from past road construction practices would 
continue to become more stable as plantation trees increase in size, and storm-proofing efforts are 
maintained.  Short-term effects from harvest, such as soil disturbance, dust, noise and slash 
accumulation, would not occur. 
 
Alternatives 2 and 3:  Both action alternatives were designed to reduce tree stem density and 
encourage growth on the leave trees.  On a per acre basis, where an activity is proposed, both 
action alternatives require the use of the existing road and landing system, and the effects to the 
soils are considered nearly identical.  
Displacement:  No disturbance or displacement in excess of Willamette Forest Plan 
standards and guidelines is expected in either action alternative.  Willamette Forest Plan logging 
suspension requirements are met or exceeded on all proposed units which would protect the soil 
from excessive disturbance or displacement (for further details, see Soils Report, Appendix K). 
Compaction:  For ground-based yarding areas, the use of pre-designated skid roads or the use 
of a processor/forwarder, where skid roads are closer together but the number of trips for each 
individual road are substantially less than with skidding, would both meet Willamette Forest Plan 
standards and guidelines for minimizing soil compaction.   
Monitoring has shown that when designated skid roads are properly utilized in conjunction 
with line pulling and directional falling, compaction from ground-based tractor operations 
generally remains at about 9 to 12%, well within Willamette Forest Plan standards and 
guidelines. 
Both skyline and helicopter yarding in thinning units with small wood results in much less 
compaction than ground-based systems and is well within Willamette Forest Plan standards and 
guidelines.   
Residual compaction from the original harvest of Units 5,  6, 10, 11, 12 and 27 needs to be 
considered. The evident skid roads would be reutilized in these units. For the most part, few new 
skid roads would be required. Consequently, compaction is not considered a cumulative concern.  
Finally, at the completion of harvest activities, selected, heavily-used tractor skid roads and 
landings (existing or created) that are not part of the dedicated transportation system, would be 
subsoiled with a winged ripper or equivalent equipment in order to reduce compaction and return 
the site to near original productivity.  Subsoiling is intended to lift and separate the compacted 
layers, while minimizing the disruption to the soil horizons or burying organic material. 
Compacted skid roads often show overland flow during periods of high rainfall and snowmelt. 
Subsoiling greatly enhances water infiltration into the soil, and reduces the potential for overland 
flow and subsequent erosion. Subsoiling may be curtailed in areas of (1) heavy regeneration in 
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order to prevent excessive root pruning, or (2) in areas with extensive slash and brush already on 
the ground, to reduce unnecessary disturbance. 
Nutrient Loss:  Retention of existing concentrations of large down woody material and 
additional trees that would be felled to meet wildlife needs would help ensure adequate nutrient 
cycling over time (FW-085).  In addition duff retention requirements in proposed harvest units 
would help minimize nutrient loss, and would protect against erosion. 
Some hand piling would occur along the primary system roads in each alternative. On typical 
thinning, hand piles number about 40 per acre and occupy about 20 square feet per pile for a total 
of about 800 square feet per acre or about 1.8% per acre. Burning the piled slash may develop 
sufficient heat to affect the underlying soil. However, pile burning is usually done in the spring or 
winter months when duff and soil moistures are higher, and this helps reduce the heat effects to 
the soil. Consequently, burning in this manner is considered a minor effect when considering the 
limited overall acreage involved. 
Instability:  Debris-chute-type slope instability is an active agent in the down slope 
movement of soil in most of the analysis area. Several small debris-chute-type soil failures were 
noted in this general area with the recent intense rainstorms from 1996 to 2000. Field 
reconnaissance also indicated the presence of several older debris chute scars, likely the result of 
intensive rainstorms in the 1960s. Almost all this debris chute activity is related to road drainage 
problems or road fill failures, primarily from sidecast construction techniques. Potentially 
unstable zones or actively unstable terrain, not associated with road construction or drainage, 
were not noted in any unit for this thinning proposal, except Units 5, 9 and 11.      
Consequently thinning is not anticipated to increase the risk of slope instability. Thinning 
promotes tree growth. Crowns increase in size; root systems expand; and evapotranspiration rates 
increase. These factors all promote greater slope stability.  Field review of previously thinned 
units has shown no increase in slope instability in either the uplands or Riparian Reserves. 
Thinning within and through Riparian Reserves improves long-term slope stability as stand 
conditions change with release and increased tree growth. Thinning should emphasize the 
retention of a well-distributed stand of larger trees, both conifer and hard wood. These larger trees 
also provide the stream, as well as the entire unit, the opportunity to better withstand the assaults 
of windstorms and floods over time. 
Many old roads constructed through the proposed thinning units were constructed with 
sidecast methods. A mantle of sidecast soil and rock now blankets the slopes below most of the 
road cuts for a slope distance of one or two chains. Extensive conifer regeneration has occurred in 
this belt, and root strength now plays an important role in limiting ravel and maintaining slope 
stability. Excessive timber harvest could adversely affect that situation. On the other hand, not 
harvesting is not prudent either. Caution needs to be exercised. Several road-related debris chutes 
were noted in this general area with the intense rainstorms from 1996 to 2000, and recent failures 
tracts are present in proposed units 19, 21, 22, and 24.  Older sidecast failure scars are evident in 
Units 1, 4, 16, 18, 23 and 25. Consequently, for one to two chains below roads in these Units, 
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leave trees would be designated such that the larger trees with extensive root mats, and especially 
those trees with pistol butt trunks (indicative of sidecast creep) would be maintained. As was 
mentioned before, it is essential for long term slope stability, that thinning emphasize the 
retention of a well-distributed stand of larger trees, both conifer and hardwood.  
In-unit slope instability was mapped in Units 5, 9, and 11. With Units 9 and 11, the 
potentially unstable area involves less than an acre and involves steeper slopes directly above 
Quartzville Creek or a major tributary. Both of these areas were deleted from their respective 
units. With Unit 5, the area is a band of a couple of acres of steeper soils within the central part of 
the plantation.  The failures here are shallow debris chutes, and root strength plays an important 
role in maintaining long term slope stability. Consequently, it is recommended that this area be 
thinned through at the same prescription as the rest of the unit in order to promote tree growth.  
Transportation system:  Reconstruction and utilization of the existing transportation system 
for this sale would maintain or improve slope stability, would produce little or no off site erosion, 
and would provide options to rehabilitate or remove old road courses. 
 
Cumulative Effects – Soils and Geology 
The individual harvest unit was the area considered for cumulative effects.  The effects of the 
action alternatives on the soils resource are very limited in scope. Experience indicates that the 
potential impacts on soils are best evaluated on a site specific, project-by-project basis. The major 
soils concerns, compaction, nutrient loss, displacement, and instability, are most effectively 
evaluated for both short, long term and cumulative effects, at the project level. With proper 
project implementation, as specified by soils recommendations (see Mitigation Measures, Table 
14), unacceptable cumulative effects on the soils resource are not anticipated from any action 
alternative. Consequently, the utilization of soil protection measures and Best Management 
Practices as defined in the Soils Report in Appendix K, would generally preclude the need for 
additional cumulative effects analysis. Deviations from the standards and guidelines would be the 
primary trigger for additional cumulative effects review, and no deviations are planned.  
Conclusions:  The design of proposed harvest units took into account most soils-related 
concerns.  The proposed units are generally located on stable, productive terrain. However, debris 
chute failures from old road sidecast road construction and other road-related drainage problems 
are common in most units so the potential for additional management induced slope instability is 
possible if adequate root strength is not maintained as prescribed. 
The field review indicated that previous adverse impacts of harvest from compaction are 
present in a few units.  There is a potential for cumulative significant adverse effects from 
ground-based systems with this proposed entry if standards and guidelines are not followed.   
Evidence of adverse impacts from previous cable and skyline yarding was not apparent. The 
potential for cumulative significant adverse impact from additional skyline yarding, since it 
affects less than 1% of the ground, is not a concern.  
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All units show considerable regeneration of conifer and brush. Given the retention of a live 
intact root mat with thinning and standard mitigation measures, the potential for excessive 
disturbance and off site erosion from logging and harvest is not a concern. 
This entry would also provide the opportunity to replace, reconstruct or remove drainage 
structures or road fills and to rehabilitate areas adversely affected by the previous road sidecast 
construction techniques.  
Overall the proposed action alternatives have no significant concerns for the protection of the 
soils and geology resource.  The potential for management-related slope instability is present in 
the analysis area, but actions such as unit design, yarding suspension requirements, etc. have been 
designed to reduce the risk or eliminate that hazard.  With the recommended soil protection 
measures and mitigations, all appropriate standards and guides can be met. 
 Prescriptions for soil protection, watershed considerations and riparian needs of the sub-
basin take into account past and predicted future land management activities.  The soil mitigation 
measures, as well as the streamside management zones, are designed to provide a level of riparian 
habitat protection and erosion control that is consistent with the standards and guidelines of the 
Willamette Forest Plan.  On-site sedimentation is anticipated to be within National Forest and 
Oregon State Guidelines.  All prescriptions or mitigation measures discussed in the Soils Report 
in Appendix K are designed to meet or exceed the requirements outlined in the General Water 
Quality Best Management Practices Handbook (Pacific Northwest Region, November 1988). 
Standard contract language should provide for sufficient erosion control measures during timber 
sale operations (BMP T-13).  Revegetation of areas disturbed by harvest activities (such as 
landings, temporary roads, and equipment storage areas) is required with an appropriate grass 
seed mix (BMP T-14, T-15, and T-16).   
Monitoring Requirements:  Other applicable Standards and Guides and/or Best Management 
Practices may exist which were not directly referenced in this document.  Their exclusion does 
not indicate that they were overlooked or are inapplicable.  As project development proceeds, 
appropriate constraints or mitigations may be added or changed in order to better meet the intent 
of adequate resource protection or enhancement as directed in the Willamette Forest Plan.  As the 
proposed project is initiated, it would be monitored to evaluate implementation efficiency, 
prescription adequacy, and to update sale area rehabilitation needs or protection. 
The Timber Sale Officer would conduct implementation monitoring at the contract 
administration phase of the project. The logger would be required to maintain adequate 
suspension during the harvest process. In addition, numerous other contract requirements dealing 
with such items as erosion control, hazardous material use, fire restrictions, etc. would be 
enforced. Duff retention would be monitored as part of any post sale activity that affects the soil 
resource.  
Irreversible or Irretrievable Commitment of Resources:  No irreversible and /or irretrievable 
use of the soils or geology resource is anticipated, beyond that which has been previously 
identified in the Willamette Forest Plan, as amended.  
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Social Resources 
Infrastructure – Roading and Road Densities 
Introduction:  There is a relatively extensive road system in the analysis area that was 
developed over a period of several decades, mostly to provide access for timber harvest.  Current 
road densities here are 2.6, 2.4 and 1.9 miles per square mile in Upper Quartzville, Canal and 
Galena subwatersheds, respectively.  These roads were generally funded through timber sale 
revenues which paid for most of the road development and maintenance costs.   
Management direction for this area has changed since it was allocated to the Quartzville LSR 
in 1994.  The road system here exceeds desired road densities which can negatively impact the 
function and usability of habitat in the LSR.  For example, roads can limit dispersal of some 
species, reduce habitat usability from human disturbance, spread non-native species and reduce 
snag and down wood habitat adjacent to roads because of safety concerns for human travelers. 
In addition, there is limited funding available to maintain the existing road system since 
timber harvest has been greatly reduced in this area. 
One of the purposes of the proposed action is to improve function and usability of Late- 
Successional Reserve (LSR) habitat so the road density issue was addressed by analyzing the road 
system and looking for opportunities to reduce road densities in the LSR. 
From comments received during public scoping for the Quartzville Watershed Analysis, 
many members of the public prefer that roads remain open for motorized recreation such as ORV 
riding and general access by motor vehicles. (USDA and USDI. 2002, pg. C-1).  Contrary to this 
concern, but in order to minimize disturbance to species dependent on late-successional/ old 
growth habitat for which this land allocation was established, a recommendation in the 
Quartzville Watershed Analysis (USDA and USDI, 2002, Ch 7, pg. 12) was to “Reduce 
disturbance effects to wildlife by reclaiming/ decommissioning unnecessary roads to reduce road 
densities in the watershed. Where roads cannot be decommissioned, close and storm proof 
unnecessary roads.” Additionally, the Mid Willamette LSR Assessment (USDA and USDI, 1998b, 
pg. 63) states: “Much restoration of late-successional forest conditions from past effects of roads 
may be needed in Quartzville and Fall Creek, due to their relatively large size and high overall 
road density.” 
     Indicators for measuring or interpreting conditions for Road Density Issues:  Open road 
miles per square mile. 
Analysis Area:  A field review was done by an engineer and wildlife biologist to address road 
densities within the analysis area.  Road densities were evaluated at the watershed and 
subwatershed scale by the interdisciplinary team.  In addition, individual roads or road segments 
were evaluated.   
Analysis Methods:  Using the 2003 Willamette National Forest Roads Analysis Update and 
Willamette Forest Plan guidance, roads were analyzed to achieve the goal of “a network of Key 
Roads to provide sustainable access to National Forest System lands for administration, 
protection and utilization in a manner consistent with Forest Plan guidance and within the limits 
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of current and likely funding levels.”  Road densities were calculated using miles of open roads 
per square mile of land within a subwatershed and within the entire watershed.   
Desired Conditions:  The desired condition within the LSR is to reduce road densities below 
2.0 miles per square mile to improve habitat function and usability within the LSR.  
Existing conditions:  The system roads in the Quartzville LSR Thin analysis area are in three 
subwatersheds: Upper Quartzville, Canal, and Galena. Current road densities are 2.6 mi/mi2, 2.4 
mi/mi2 and 1.9 mi/mi2 respectively. These figures are lower than the average road density for the 
entire Quartzville LSR, which is 3.3 miles of road per square mile, but near or above the 2 mi/mi2 
threshold considered to be detrimental to habitat function.   
Five of the roads in the subwatersheds are identified as Key Forest Roads to provide 
sustainable access to National Forest System lands for administration, protection, and utilization.  
The Key Forest Roads are the first 2.6 miles of Road 1131, the first 2.1 miles of Road 1131-101, 
Road 11, Road 1133 and Road 1152.  
 
Environmental Consequences  
Direct and Indirect Effects – Roads  
Alternative 1 – No Action:  Road densities would remain unchanged for Upper Quartzville, 
Canal and Galena subwatersheds which are currently 2.6 mi/mi2, 2.4 mi/mi2 and 1.9 mi/mi2 
respectively.  Since no harvest would take place, there would be no funding available to close 
spurs and unmaintained roads that may be contributing to fewer forested acres, increased peak 
flows, wildlife disturbance and noxious weed spread.  Drivable roads would decrease due to a 
decline in funding sources for road maintenance.  In addition, there would be no funding to 
improve the five identified key forest roads in this area.  These roads are intended to provide 
sustainable access for administration, protection, and utilization consistent with Willamette Forest 
Plan guidance and within the limits of funding. 
 
Alternatives 2 and 3:  The Key Forest Roads would be improved for timber haul under both 
action alternatives which would also contribute to improved public safety by removing rocks and 
debris and grading the roads to reduce potholes and washboard conditions.  
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Both action alternatives would result in the closure of seven roads, totaling a little over 14 
miles.  The table below shows the roads to be closed and the maps in Appendix G show the 
location of proposed closures.   
 
Table 37:  Proposed Road Closures 
Road Number Closure Type Road Closure 
Miles 
Comments 
1131120 Gate 1.18 Decommission  
(storm proof) 
1131202 Gate 7.98 Decommission 
1100720 Berm 1.61 (storm proof) 
1145000 Berm 0.59 Decommission 
1100811 Berm 0.17 (storm proof) 
1100737 Berm 1.00 Decommission 
1100743 Berm 0.56 (storm proof) 
1145387 Gate 1.33 Access through gate 
Totals 14.42  
 
After road closures, the new calculated road densities for the Upper Quartzville, Canal and 
Galena subwatersheds would be 2.0 1.7, and 1.7, respectively. The direct effects of closing roads 
include reduced maintenance costs and reduced wildlife disturbance. Indirect effects include a 
decrease in the risk of noxious weed establishment due to the lack of vehicular traffic and the 
potential for forest trees to become established in the road prism. Approximately 101 miles of 
roads in these subwatersheds would remain open.   
 
Table 38:  Comparison of road densities before and after road closures 
Subwatershed Road Densities Before Road Closures Road Densities After Road Closures 
Upper Quartzville 2.6 mi/mi2 2.0 mi/mi2 
Canal 2.4 mi/mi2 1.7 mi/mi2 
Galena 1.9 mi/mi2 1.7 mi/mi2 
 
Cumulative Effects - Roads 
The area of consideration for cumulative effects was the analysis area.  An additional 15+ 
miles of roads have been identified for closure as funds become available. (Table 39 lists 
additional roads to be closed as funding becomes available. Refer to Appendix G for maps of the 
proposed road closure locations).  The immediate closure of over 14 miles of road and the 
eventual closure of another 15+ miles of road in the LSR would improve habitat quality and 
usability in the LSR. These improved conditions have been evaluated at the Forest scale in 
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Chapter VIII of the Forest Roads Analysis.   The following table lists the 15+ miles of additional 
proposed road closures.  
 
Table 39:   Roads to be closed as money becomes available 
Road # Closure Type Road Closure Miles Comments 
1131000 Berm 0.62 Close 1131 at saddle 
1133330 Berm 1.24 Decommission (storm proof) 
1100745 Gate 0.68 Fix gate; access through gate 
1100746 With 745 0.15 No drainage features 
Spur Berm 0.15 Off 1100855 
Spur Berm 0.15 Off 1100855 
1100858 Berm 0.33 Storm proof 
1133425 Berm 0.54 No drainage features 
1133437 Boulders 0.39 Block with boulders only 
1133438 Boulders 0.73 Block with boulders only 
1133445 Berm 0.30 No drainage features 
1133450 Berm 0.29 No drainage features 
1133454 Berm 0.42 No drainage features 
1133464 Berm 0.72 No drainage features 
1133474 Berm 0.21 Decommission (storm proof) 
1133482 Berm 0.23 No drainage features 
1133487 Berm 0.15 No drainage features 
1152540 Berm 1.17 Access through gate 
1152545 Berm 0.61 Access through gate 
1152546 With 545 0.30 No drainage features 
1152547 With 545 0.15 No drainage features 
1152550 Berm 1.04 Decommission (storm proof) 
1152572 Berm 0.27 No drainage features 
1155555 Gate 2.96 Access through gate 
1155559 With 555 0.59 Access through gate 
1155576 Berm 0.48 No drainage features 
1155577 Berm 0.20 No drainage features 
1155681 Berm 0.23 No drainage features 
Totals 15.3  
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Mining 
Introduction:  Mineralization was discovered in the Quartzville District in 1863, and gold 
mining began in earnest in 1864. Through intermittent periods from 1864 to about 1923, various 
mines were in operation in the Quartzville area, and several hundred thousand dollars of gold and 
silver was removed from the various adits and shafts. Minerialization occurs as both disseminated 
and fracture filling deposits in classic mesothermal and epithermal type hydrothermal deposits 
that strike generally northwest. Recognizable minerals include pyrite, calcopyrite, galena, and 
sphalerite. 
Analysis Area:  The analysis area for mining effects is limited to known mining claims that 
could potentially be affected by the proposed action.   
Analysis Methods:  Pre-field review of the proposed harvest units in relationship to mining 
claims and field review of potentially-affected mining claims.  
Existing Condition:  The Quartzville subwatershed is rich with mining history and continues 
to provide for recreational mining. Mining claims for placer and load mines are abundant in the 
lower reaches of Quartzville Creek and its tributaries. Several mining claims are within or 
adjacent to proposed thinning units.  The most notable is the large complex of patented mines in 
the western portion of the analysis area in T 11S, R4E, Sections 15, 16, 22, 23 and 24. 
 
Environmental Consequences  
Direct and Indirect Effects - Mining 
     Alternative 1- No Action: The No Action alternative would not have any impacts on mining.  
 
     Alternatives 2 and 3:  Harvest units are similar in both action alternatives so effects on 
mining are similar as well.  Access to mining areas may be affected during timber harvest 
operations. By regulation, the Forest Service maintains all surface rights on non-patented, active 
claims and the related ability to manage those resources. However, those same rules require the 
Forest Service to provide reasonable access for valid claimants to get to their claims. The action 
alternatives for Quartzville LSR Thin may temporarily close off units or access routes because of 
placement of landings, skyline corridors or road work. Reasonable accommodation would be 
made within the timber sale contract to maintain ingress and egress for valid claimants on active 
claims. Road routes that access claims may be reconstructed or storm proofed, but they would not 
be closed with this action. 
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Recreation    
Introduction:  The Quartzville Creek area is popular for a variety of dispersed recreational 
activities including camping, hunting, fishing, hiking, and scenic driving.  Quartzville Creek has 
been deemed eligible as a potential candidate for Wild and Scenic River status with a 
“Recreation” designation.  In addition, the Middle Santiam Roadless Area is located within the 
analysis area.  A portion of the original roadless area became the Middle Santiam Wilderness, 
which is located to the south of the analysis area about two miles from the nearest proposed 
harvest unit.   
Analysis Area:   The area analyzed includes proposed harvest units, dispersed recreation use 
areas in the vicinity of harvest units and transportation routes  
Analysis Methods:  The following assessment of project effects on recreation visitors and 
opportunities is drawn from 15 years of managing recreation use in the Quartzville Creek 
corridor, and recognition that other resource issues could force logging activities to occur during 
the summer recreation or autumn hunting seasons.  Given the small scale of potential project 
effects on recreation visitors and resources, no field data specific to this project was collected to 
support this assessment. 
Existing Condition:  Dispersed Recreation Use:  The Quartzville Creek area is a popular 
recreation corridor for dispersed recreation with most recreation occurring close to water.  Many 
dispersed camping sites, accessible by vehicle, have been created directly off Forest Road 11 and 
its major collector roads, most typically where these roads run close to Quartzville Creek or large 
tributaries and terrain is flat.  These dispersed sites are used throughout the hottest months of 
summer, particularly on weekends, and many sites are briefly occupied by hard-rock miners in 
the spring time.  Sites also are used by visitors during the big game hunting seasons, though the 
frequency of hunter use is much lower than other uses during the summer.  Unlike most summer- 
time users camping close to main waterways, big game hunters can also be found camping at 
dispersed sites throughout the rest of Quartzville watershed, not just near water like many other 
users.  Such hunting camps are often located off local spurs of Forest Road 11 and its collector 
roads (e.g. 1133).  Dispersed sites selected by hunters are little more than old landings from past 
harvest activities, though some sites have been created by the District. 
Travel:  During summer months, recreation traffic on Forest Road 11 is low to moderate (less 
than 500 vehicles per day); with most traffic occurring on weekends.  Recreation traffic can get 
briefly higher during one or two late-summer weekends.  Over the past ten years, Forest Road 11 
has been discovered as a scenic drive between Highways 20 and 22, partly because segments west 
of the Forest boundary have been designated and promoted as a Scenic Tour Route.  Groups of 
touring motorcyclists or bicyclists have become more common along this route over the last five 
years.  Recreation traffic on Forest Road 11 gets more complicated when the road surface 
changes from double-lane to single-lane with periodic turnouts on the National Forest.  Forest 
Road 11 receives very little commercial traffic beyond vehicles involved with timber harvest or 
road maintenance.   
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ATV Use:  Local spur roads in the watershed have experienced more consistent all-terrain 
vehicle (ATV) traffic over that last five years, as this recreational activity has become more 
popular throughout the state.  Current ATV use levels in the watershed are still low.  ATV traffic 
in the drainage was previously composed of hunters during autumn months. 
Scenic Resources:  Forest Road 11 travels through a mosaic of managed and natural stands 
covering a deeply incised Cascades watershed.  Scenery for visitors in this travel corridor is 
dominated by foreground geology and vegetation, except for a handful of locations in the upper 
reaches of the watershed that offer brief middleground views of local ridgelines.  Foreground 
vegetation along Forest Road 11 had been noticeably modified by harvest activities, with older 
harvest units (greater than 20 years) having completely recovered visually.  For the sections of 
Forest Road 11 on the National Forest, salvage of roadside blowdown has been the only harvest 
activity occurring within the foreground views of Forest Road 11 over the past 10 years.  
Evidence of more recent harvest activity on private and BLM-managed lands west of the National 
Forest boundary can be seen by travelers of this road.  In essence, travelers on Forest Road 11 can 
expect to see a mosaic of vegetation conditions produced by a long history of timber harvest 
activities.  Thinning units proposed in this project would contribute further change to the 
vegetative mosaic that travelers currently experience in foreground views. 
Trails:  Unit 18 of this project includes portions of the McQuade Creek trail and its trailhead 
off Forest Road 1142.  This trail receives light use (less than 200 visitors per year) by visitors 
looking to access Chimney Peak or the Middle Santiam Wilderness.  Many trail users are likely 
people camping along Quartzville Creek. The trailhead has capacity for up to 4-5 vehicles and the 
spur road to the parking area is rough and narrow. 
Wild and Scenic Rivers:  Quartzville Creek was recognized in the Willamette Forest Plan as a 
potential candidate for Wild and Scenic River (WSR) designation.  It was determined eligible for 
a “Recreation” designation based on its scenic and recreation qualities.  
Roadless Area:  The Middle Santiam Roadless Area is an inventoried Roadless Area and is 
located in the southern portion of the analysis area.  These roadless areas are planning vestiges 
from the Roadless Area Review and Evaluation (RARE) process used in the 1970’s to consider 
candidate areas for wilderness designation.  The Roadless Areas recognized in the Willamette 
Forest Plan were those candidate areas (or portions thereof) considered but not designated as 
wilderness by the 1984 Oregon Omnibus Wilderness Act.   
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Environmental Consequences 
Direct and Indirect Effects - Recreation 
Alternative 1 – No Action 
Under this alternative, recreation visitors and opportunities would not be directly affected by 
this project.  In addition, the Outstandingly Remarkable Values (scenic and recreation quality) 
that support Quartzville Creek’s eligibility as a potential candidate for Wild and Scenic River 
designation would not be affected under this alternative.  No roads or other activities would occur 
in the Middle Santiam Roadless Area. 
This alternative would not generate timber sale revenue that has been typically used to help 
maintain the forest road system to the national standards that recreation visitors have come to 
expect.  Visitors to the project area may over time see deterioration in the paved surface of Forest 
Road 11 and rougher conditions on gravel roads coming off Forest Road 11.  Under this 
alternative and the available road maintenance funding, visitors would have fewer open roads to 
travel in the project area over the next 5-10 years due to the Forest’s reduced ability to meet road 
maintenance standards.  As local spurs naturally grow shut through lack of maintenance, this 
alternative would likely reduce dispersed campsite opportunities on local spurs, particularly for 
hunters. 
 
Alternative 2 – Proposed Action   
Both action alternatives proposed for this project treated the Wild and Scenic River issue 
similarly.  Neither alternative included new road construction within the river corridor that could 
degrade Outstandingly Remarkable Values (ORV’s). Operational skid trails within the river 
corridor would be ripped and seeded with native species whenever needed and closed to 
motorized use after the thinning is completed. Thinning prescriptions in Alternative 2 are 
designed to maintain visual quality consistent within the Wild and Scenic River corridors and 
protect ORV’s.  
Noise and dust from logging operations would displace campers from dispersed sites in or 
near proposed thinning units.  Such effects would also displace hunters from areas where 
operations are occurring during hunting seasons.  These effects would last only while harvest 
operations occur. 
Log haul traffic from harvest operations would directly compete with recreation traffic on 
Forest Road 11 and its major collectors during the summer and autumn hunting seasons.  
Conflicts between commercial and recreation traffic would be highest during summer weekends 
and the one-week of West Cascades elk season.  Log-haul traffic would discourage some visitors 
from visiting the Quartzville Creek corridor during operations due to safety concerns over sharing 
a narrow road with large trucks.  Concerns over road safety in the project area would last only 
while harvest operations occur.  To lessen conflicts between recreation traffic and operations 
traffic,  timber harvest activities would be prohibited during weekends between the Memorial 
Day and Labor Day holidays.  Prohibiting harvest activities on summer weekends would also 
reduce any displacement effects on recreating visitors.  Weekends are defined as starting at 12pm 
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on Friday and ending at midnight on the following Sunday.  Timber harvest activities would also 
be prohibited during the one-week West Cascades Elk season.   
The proposed closure of just over 14 miles of local spur roads as mitigation for wildlife 
harassment concerns would reduce dispersed camping opportunities, most notably for fall 
hunters.  Road closures either displace hunters to other areas on the Forest or increase the density 
of hunting camps on the remaining open road system.  The proposed action would also damage 
two or three dispersed sites located directly within thinning units.  Dispersed sites within harvest 
units frequently become landing areas during logging operations.  To mitigate site damage from 
operations, funding would be collected from the sale to repair dispersed sites and sites cut off by 
road closures would be relocated to suitable locations in the sale area. 
Alternative 2 would close the McQuade Creek trail to hikers during harvest operations.  
Harvest operations would also modify the scenic qualities of foreground views from the 
McQuade Creek trailhead and trail by reducing tree stocking, crushing understory vegetation, and 
creating soil disturbance in yarding corridors.  Impacts to scenic qualities are expected to remain 
evident by road travelers for at least 5 years, but less than 10 years.  Alternative 2 would have 
similar effects to scenic qualities of foreground views along approximately 2 miles of Forest 
Road 11.  To mitigate these effects, funding would be collected from the sale would be used to 
rehabilitate the affected area.   
Unit 3 is 17 acres in size and is located along the northern edge of the Middle Santiam 
Roadless Area.  This managed stand, which was clearcut and burned in 1960, would be thinned 
using a helicopter logging system.  Harvest unit 3 here would not create additional permanent or 
temporary roads or increase the number of managed acres within this Roadless Area.  Unit 3 
abuts the main access road into this area.  Thinning Unit 3 is not expected to preclude future 
wilderness designation for the Middle Santiam Roadless Area. 
By displacing recreation visitors from dispersed sites and the Forest Road 11 corridor during 
harvest operations, Alternative 2 would increase competition for recreation sites in other parts of 
this recreation corridor or in other parts of the Forest.  Increased site competition would be most 
heavily felt at dispersed sites along Quartzville Creek on BLM and Corps of Engineers managed 
lands west of the National Forest boundary.  Visitor displacement would largely be confined to 
short periods of harvest operations.  Few disperse sites would be eliminated under this project, 
however those site losses would create the displacement of recreation visitors to other dispersed 
sites in the watershed. 
This proposed action would ultimately make access by recreation visitors more enjoyable by 
creating revenue for road maintenance in the planning area.  Alternative 2 would particularly 
improve road conditions to the McQuade Creek trailhead located in Unit 18. 
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Alternative 3  
Alternative 3 would not construct new roads within the river corridor that could degrade 
Outstandingly Remarkable Values.  Skid trails within the river corridor would be ripped and 
seeded with native species where needed and closed to motorized use after the thinning is 
completed. Thinning prescriptions in Alternative 3 are designed to maintain visual quality 
consistent with the Wild and Scenic River corridors  
Effects to recreation visitors and resources under this alternative would be similar to those 
described under Alternative 2.  Effects differences between Alternatives 2 and 3 would occur 
through variations in harvest acres, the length of time needed for harvest operations, and 
subsequent revenue created and used for road maintenance.  Alternative 3 would have a smaller 
affect on scenic qualities along Forest Road 11 than Alternative 2 by harvesting along only 1.5 
miles of this road. 
Under Alternative 3, Unit 3 is 11 acres and located along the northern edge of the Middle 
Santiam Roadless Area.  This unit would be thinned using a helicopter logging system and would 
not create additional roads within the Roadless Area.  This unit was designed to improve habitat 
for late-successionally, dependent species and is not expected to preclude potential wilderness 
designation for the Middle Santiam Roadless Area. 
 
Cumulative effects – Recreation 
The project area was used in considering cumulative effects.  The upper Quartzville Creek 
drainage has experienced years of road construction and timber harvest.  These activities have 
had disturbing impacts to recreation visitors whenever operations occurred during the summer or 
hunting seasons.  Such activities also contributed substantial funding for creating and maintaining 
road access for visitors in the Quartzville drainage.  Increased road access ultimately increased 
dispersed recreation opportunities for forest visitors.   
However, timber harvest activities have not occurred in the project area since the mid-1990’s, 
except for the occasional salvaging of downed timber across roadways.  The lack of harvest 
activities over the last 10 years has reduced funding for maintaining road access for visitors and 
consequently created poorer road conditions.  Conversely, the lack of harvest activities over the 
last 10 years has reduced road conflicts between large trucks and recreation vehicles.  This project 
would cumulatively increase competing road traffic and improve road conditions through road 
maintenance funding.  This project would also incrementally increase disturbance and 
displacement of dispersed campers during logging operations. 
Past harvest activities focused on regeneration harvesting have reduced the scenic qualities of 
foreground views along Forest Road 11.  Tree growth in past harvest units over the past 10 years 
have improved scenic qualities.  Alternative 2 would cumulatively reduce scenic qualities in 
foreground views along Forest Road 11 through thinning operations and damage to brush and 
other vegetation caused by felled trees and yarding within proposed units.  Thinning effects on 
scenic qualities along this travel corridor would be short-lived, with vegetative recovery 
occurring within 5-10 years.   
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Cumulative Effects from implementing Alternative 3 would be the similar as those described 
under Alternative 2.  Cumulative effects on recreation sites and visitors vary between Alternatives 
2 and 3 based only on total harvest acres, the duration of harvest activities, and revenue created to 
maintain or close roads. 
Conclusions and rationale for those conclusions – Alternatives 2 and 3 remain consistent 
with standards and guidelines for recreation resources as defined by the Willamette Forest Plan.  
Effects from this project are expected to be minimal in time and space, considering the history of 
timber harvest activities within this recreational corridor.  Road closures proposed under this 
project would create no significant changes to recreation use patterns within the watershed. 
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Heritage Resources 
Introduction:  Ethonographic evidence indicates that aboriginal groups, possibly the 
Kalapuya, Molala and others, used this area mainly for seasonal hunting, fishing, and gathering 
wild plants.  Site location analysis (Winkler, 1984) suggests that the major ridgelines served as 
aboriginal travelways.  Enthnohistories given for this area suggest that this area was used 
extensively for both hunting and the collecting of plant resources such as huckleberries.  
Prehistoric travelways were probably located along ridgelines, which is also said to have been the 
locations where strategically lighted fires were set to manage large tracts of land.  Fire was used 
as a tool to control understory growth and encourage the development of fire-resistant trees, to 
keep the area’s abundant huckleberry population as well as large game forage thriving, in order to 
improve hunting.   
Obsidian analyzed from sites in the western Cascades show widely dispersed sources 
attesting to the mobility and importance of trade networks to the region’s inhabitants.  Evidence 
from a few rock shelters that have been excavated indicate that the western Cascades have been 
inhabited aboriginally since about 8,000 years BP (Newman 1966).   
Analysis Area:  The areas of potential effect to heritage resource within the undertaking 
which could, or were likely, to cause a discovery were analyzed.  This includes roads, landings, 
staging areas, rock sources, harvest units, etc.   
Analysis Methods:  Prior to a field survey, district cultural resource files, maps and relevant 
literature was reviewed by the district archaeologist for recorded or potential cultural resources 
within or near the proposed project area.  On the basis of research conducted, the Quartzville LSR 
Thin project area is of moderately-low probability for the discovery of cultural resources because 
the proposed thinning units contain a mix of slopes, aspects and probability possibilities and 
because no sites are known to exist within any of the proposed harvest units.  According to the 
district records, the area has never received a “broad-area” survey but there have been nine 
previous harvest unit surveys in the vicinity between 1979 and 1992.   During these surveys 14 
sites and 4 isolated finds were documented in or near the planning area. 
A survey design was developed by District Archaeologist Tony Farque, based on information 
from site records, the Forest Inventory Plan (Davis 1988), pre-field research, and knowledge of 
the project area from 25 years of past field experience.   
This project survey was designed as a unit-specific, stratified survey to include 100% 
coverage of the high probability areas and at least 20% coverage of the low probability areas 
(slopes>30%) to be selected by opportunistic encounter while traversing between areas of high 
probability.  Special attention was given to areas of previous disturbance such as road cut banks, 
turnarounds, landings, firelines, and root wad soil exposures.  Field methods utilized in surveying 
the project area were consistent throughout.  
Survey strategy consisted of mineral soil exposure through scalping with entrenching tools 
and trowels following natural contours of the land, stopping to clear duff and debris to expose one 
square meter of the mineral ground surface.  This procedure was performed at intervals from 10 
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to 20 meters or by taking advantage of natural or human-caused ground disturbance.  The project 
area was surveyed over a period of 57 days during the 2003 and 2004 field seasons by 
Archaeologist Tony Farque and Cultural Resource Technician trainee, Ken Loree.  Expected 
results include lithic scatters sites and areas containing historic mining debris and features.   
Areas where there was a high probability of discovering cultural resources were intensely 
surveyed in this project area and include all slopes 30% or less, ridgetops, meadows, rock 
outcrops (some on steep slopes >30%), and level streamside areas.  The survey included portions 
of units 5, 6, 7, 9, 10, 11, 18 and 20.  A total of 131 acres of high probability ground was 
surveyed, or 16% of the total project acres.  No sites were found in this zone.  
The remaining 700 acres, or 84% of the total project acres, was defined as low probability for 
discovery of cultural resources and mainly consisted of slopes greater than 30%.  A total of 147 
low probability acres, or 21% of the total project acres were surveyed.  This includes low 
probability portions of all units.  No sites were found in this zone.  
The survey was conducted following State Historic Preservation Office (SHPO) survey and 
report writing standards and the Willamette National Forest Inventory Plan.  The District received 
SHPO concurrence in October, 2005 for a “No Effect” finding on cultural resources.   
Existing Condition:  Sites recorded so far indicate that small groups seasonally occupied base 
camps along the broader sections of the floodplains as well as task-specific campsites in the 
adjacent uplands and seasonal base camps at high elevation meadows.  In this area lithic scatters 
have been recorded along ridgetops and riverine terraces, and historic mining locations have been 
recorded along streamsides and ridges.  
Previous impacts to that area have included road building, logging, and the construction of 
forest service trails.  The following timber sales occurred in the vicinity and were surveyed for 
cultural resources:  Freezeout Salvage (1979), Minni Green (1979), Bruler Divide (1980) , Bruler 
Boundary (1981) , Freezeout Quartz (1982), Bruler Blowdown (1990), Minni Gold (1990), Minni 
Boundary (1991), Bruler Blowdown Addendum (1992). 
 
Environmental Consequences  
Direct and Indirect Effects – Heritage Resources 
Environmental consequences were considered assuming implementation of the following 
mitigation measures:   
• Changes to the current unit configurations and/or the addition of any new units, would 
require consultation with the District Archaeologist in order to protect known and 
unknown heritage resources. 
• Project activities planned outside of the area defined in the heritage resource inventory 
schema must be coordinated with the district archaeologist prior to initiation. This 
includes the establishment of harvest landings, helicopter landings, guy-line equipment 
anchors, slash burning and silvicultural treatments. 
• Prior to cultivating skid roads after harvest activities, a re-entry survey must be conducted 
in those areas deemed high probability for the occurrence of heritage resources. 
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Coordination with the district archaeologist is essential to ensure the protection of 
heritage resources. 
• In order to extend protection to heritage resources which have not yet been discovered, 
but which may be uncovered during the course of project activities, contract clause 
CT6.24 or a similar clause must be included in all project prospecti and contracts.  The 
contract clause outlines the procedures to follow in the event heritage resources are 
inadvertently discovered or disturbed during project activities.  Basically, if material is 
inadvertently discovered, suspend operations and consult the District Archaeologist.   
 
No cultural sites or isolates were located during the course of the field survey for the 
Quartzville LSR Thin Timber Sale.  Given that much of the project area is in low probability 
ground and sites that have been previously documented in high probability areas were much 
closer to water than most of the units in this project, those results were understandable. 
 
Alternative 1(No Action):  Implementation of the No Action alternative would not directly 
or indirectly affect heritage resources since there would be no change to the integrity of heritage 
resource sites.   
 
Alternatives 2 (Proposed Action) and Alternative 3:  Implementation of Alternatives 2 and 
3 would not directly or indirectly affect heritage resources.    
 
Cumulative Effects – Heritage Resources 
The areas of potential effect to heritage resources within the project area which could, or are 
likely, to cause a discovery were analyzed.  This includes roads, landings, staging areas, rock 
sources, harvest units, and other areas potentially subject to ground disturbance as a result of this 
activity.   It is not anticipated that there would be cumulative effects from any of the proposed 
activities proposed for Quartzville LSR Thin as no sites were located during the course of the 
field survey for this project.  
Consistency with Direction and Regulations:  Under the Programmatic agreement the Forest 
Heritage Specialist has project review authority, and certifies that the project complies with 
Section 106 of the National Historic Preservation Act.   That certification of the project as "No 
Historic Properties Affected" was completed on November 15, 2005. 
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Economics  
Introduction:  The viability of a timber sale proposal is predicated on having an 
economically efficient proposal that contractors would want to purchase.  Sale design and 
thinning prescription implementation requirements all must be taken into consideration in 
determining the economic viability of a project.  A below cost (deficit) sale or a package which 
generates no bidder interest is not desirable because it does not accomplish the desired 
silvicultural treatments to achieve wildlife habitat objectives.  It provides no wood or work for the 
community. However, managing the Quartzville LSR to increase diversity and complexity may 
cost additional money. All proposed action alternatives for the Quartzville LSR Thin EA show a 
positive return to the treasury. Short-term dollar costs and incomes have been used to provide 
relative economic values associated with each alternative. Values are not meant to be 
comprehensive because of the difficulty of assigning values to resource benefits.  Timber values 
from a recent commercial thinning timber sale of comparable timber were used for this 
comparison.  All acreage and costs used are estimates.  Both action alternatives provide a two to 
one return on investment. (Refer to Appendix C for more details concerning the Economic 
Analysis). 
 
Table 40: Economic Summary 
 Alternative 2 Alternative 3 
Gross Value ($500/MBF) 
8,280 MBF * $500 = 
$4,140,000 
5,570 MBF * $500 = 
$2,785,000 
Associated Costs $1,866,585 $1,387,880 
Cost/Benefit Ratio 2.2 2.0 
Present Value $2,273,415 $1,397,120 
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Irreversible and Irretrievable Commitment of Resources 
It is not anticipated that there would be any irreversible and irretrievable commitments of 
resources outside of the range discussed in the Willamette Forest Plan.  The protection measures 
identified in the Forest Plan Standards and Guidelines, Mitigation and Design Measures in 
Chapter 2, and Best Management Practices are designed to avoid or minimize the potential for 
irreversible losses from the proposed management practices. 
 
Compliance with Other Laws, Regulations, and Policies 
This section describes how the action alternatives comply with applicable State and Federal 
laws, regulations and policies. 
 
The Endangered Species Act (ESA), December 1973:  The ESA establishes a policy that 
all federal agencies conserve endangered and threatened species of fish, wildlife and plants.  
Biological Evaluations for plants and wildlife have been prepared, which describes possible 
effects of the proposed action on sensitive, and other species of concern that may be present in the 
project area.  A Biological Assessment (BA) was prepared for the northern spotted owl.   
 
Federal Mine Safety and Health Act of 1977, Public Law 91-173, as amended by Public 
Law 95-164:  Development of rock pits would conform to the requirements of the act, which sets 
forth mandatory safety and health standards for each surface metal or non-metal mine.  The 
purpose for the standards is to protect life by preventing accidents and promoting health and 
safety. 
 
Magnuson-Stevens Fishery Conservation and Management Act, 1976 (MSA):  The 
Quartzville LSR Thin project area is in the Quartzville drainage of the Santiam River basin.  The 
project area is located up stream from Green Peter and Foster Reservoirs in an area that is not 
listed as Essential Fish Habitat (EFH) for spring chinook salmon or winter steelhead. 
 
Executive Order 13186:  Neotropical Migratory Birds:  There are 85 bird species 
recognized as neotropical migrants on the Willamette National Forest.  Thirty-five of these 
species found on the Willamette have been identified as species of concern (Sharp 1992).  A 
Memorandum of Understanding was signed between the USFS and USFWS to complement the 
January 2001 Executive Order.   
The Quartzville LSR Thin Project Area contains populations of migratory land birds typical 
of the western Cascades.  See the Neotropical Migrant Bird section in the Wildlife discussion in 
Chapter 3 for effects of this project on these bird species. 
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Executive Orders 11988 and 11990:  Floodplains and Wetlands – Executive Order 11988 
requires government agencies to take actions that reduce the risk of loss due to floods, to 
minimize the impact of floods on human health and welfare, and to restore and preserve the 
natural and beneficial values served by floodplains.  Floodplains occur within the planning area. 
No activities would occur on within flood plains due to no-harvest stream buffers.   Wet areas 
would be protected on an individual basis under the stand-specific recommendations and wetland 
areas less than 1/4 acre would be treated as special habitat areas (FW-211). 
Executive Order 11990 requires government agencies to take actions that minimize the 
destruction, loss, or degradation of wetlands.  Streamside Riparian Reserves, seeps, and other wet 
habitats exist in the Quartzville LSR Thin Project Area.  These areas would be either avoided or 
managed according to Riparian Reserve Management Guidelines in Chapter 2 to comply with 
amended Willamette Forest Plan Standards and Guidelines.  Riparian reserves would also be 
protected with Mitigation Measures also detailed in Chapter 2.  As a result, proposed harvest 
treatments would be consistent with Executive Orders 11988 and 11990.  
 
Environmental Justice in Minority Populations and Low Income 
Populations (Executive Order 12898):  agencies are directed to address effects accruing 
in a disproportionate way to minority and low-income populations; the closest population or 
habitation to the project area is the City of Sweet Home, (population 8200) some thirty miles west 
of the project area. Sweet Home is within Linn County considered a non-metropolitan county 
located by its western boundary along Interstate 5 and ranging east along the Western Cascades. 
Linn County’s per capita income ranked 25th out of 36 counties in the state in 1993.  In 1999 
percent of persons below poverty is 11.4% from the U.S. Census Bureau 1990 and 2000 data.  
The State of Oregon Employment Department for Sweet Home has an unemployment rate of 11.6 
percent in 2002.  Minority populations in Linn County are 6.8 percent which include Native 
Americans, Asians, African Americans, and Hispanic.  
From Federal and State data this community contains low-income people and minority 
persons. Implementation of an alternative that provides the opportunity for employment may 
positively affect low-income families who are either unemployed or underemployed.  No 
disproportionate impacts to the citizens of Sweet Home are anticipated upon the implementation 
of an alternative. All contracts offered by the Forest Service contain Equal Employment 
Opportunity requirements.  Subsistence and cultural use levels are difficult to quantify and 
differential patterns of subsistence consumption are unknown at this time.  However, the Forest 
provides access to firewood, Christmas trees, mushrooms and other consumables through a 
personal-use permit system.  The proposed thinning has the potential to contribute to the supply 
of special forest products (SFP) available within the area, such as salal and beargrass. 
 
The National Environmental Policy Act (NEPA), 1969 – NEPA establishes the format and 
content requirements of environmental analysis and documentation.  Preparation of the 
Quartzville LSR Thin Project EA was done in full compliance with these requirements. 
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The National Forest Management Act (NFMA), 1976 – All proposed harvest units are 
planned on suitable land, and would be capable of restocking within 5 years of harvest by either 
natural or artificial means.  Proposed commercial thinning would increase the rate of growth of 
remaining trees, and would favor species or age classes most valuable to wildlife.  The resultant 
reduced stress on residual trees would make treated stands less susceptible to pest-caused 
damage.  Mitigation has been identified to protect site productivity, soils, and water quality.   
The burning of activity fuels would reduce long-lasting hazards from wildfire over the project 
area as a whole, while air quality would be maintained at a level that would meet or exceed 
applicable Federal, State, and local standards.  All proposed activities would provide sufficient 
habitat to maintain viable populations of fish and wildlife, and critical habitat for threatened or 
endangered species would be protected.  Proposed activities are designed to accelerate 
development of forest habitats that are currently deficient within the analysis area, enhancing the 
diversity of plant and animal communities in the long-term.  See discussions under the applicable 
resource sections above, for further support that proposed activities would comply with the seven 
requirements associated with vegetative manipulation (36 CFR 219.27(b)), riparian areas (36 
CFR 219.27(e)), and soil and water (36 CFR 219.27(f)). 
 
Energy Requirements and Conservation Potential – Some form of energy would be 
necessary for proposed projects requiring use of mechanized equipment:  Commercial thinning 
would involve small machines, while projects such as road reconstruction and maintenance could 
require heavy machinery for a small amount of time.  Both possibilities would result in minor 
energy requirements.  Alternatives that harvest trees could create supplies of firewood as a by-
product, which would contribute to the local supply of energy for home space heating. 
 
Prime Farmland, Rangeland, and Forestland – No prime farmland, rangeland, or 
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Consultation and Coordination 
The Forest Service consulted the following individuals, Federal, State, and local agencies, tribes 
and non-Forest Service persons during the development of this environmental assessment: 
 
ID TEAM MEMBERS: The following lists members of the IDT responsible for coordinating, 
conducting and contributing to the environmental analysis.
 
Noel Bacheller, Botanist 
B.A. General Science & Biology 
 
Nanci Curtis, Asst. Fire Management 
Officer 
 
Dean Devlin, GIS Coordinator 
 




David Halemeier, Hydrologist 
B.S. Resource Planning/Interpretation  
M.S. Natural Resources/Watershed 
Management  
 
Marilyn Hubbard, Transportation Planner 
B.S. Civil Engineering 
 
Anita Leach, Resource Planner 
B.S. Forest Resource Management 
 
Ken Loree, Team Leader, Forestry 
Technician  






Brian McGinley, Recreation Planner 
B.S. Forest Resources Management   
MS Forest Management  
 
Virgil Morris, Wildlife Biologist 
B.S. Fish and Wildlife Biology 
 
Mike Rassbach, District Ranger 
B.S. Forest Resources Management 
 
Suzanne Schindler, Resource Planner, 
Certified Silviculturist 
B.S. Forest Resources Management 
 




Donna Short, Supervisory Forester 
B.S. Forest & Resource Management 
 
Alice Smith, Botanist 
B.S. Botany/Plant Pathology 
M.S. Botany/Plant Ecology  
 
Wayne Somes, Fisheries Biologist 
B.S. Fisheries 
 
Daren Utley, Timber Sale Administrator 
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FEDERAL, STATE, AND LOCAL AGENCIES; TRIBES and OTHERS: 
 
The Sweet Home Ranger District prepared a Project Initiation Letter dated February 9, 2004 
detailing the proposed actions and issues and mailed it to over 90 people, agencies and 
organizations who either have expressed an interest in the area or project, or who might be 
interested.  Recipients included Confederated Tribes of Grand Ronde Community, Confederated 
Tribes of Siletz Indians, Santiam Wilderness Committee, Oregon Natural Resources Council, 
Oregon Department of Fish and Wildlife and the City Manager of Sweet Home among others.  In 
response we received correspondence from Oregon Natural Resource Committee (see Public 
Involvement section in Chapter 1).  
All correspondence and full text of the letters are available at the Sweet Home District Office. 
 
Consultation:  Government-to-government consultation regarding this project was 
conducted with the Confederated Tribes of Grand Ronde Community on March 10, 2005 and 
with the Confederated Tribes of Siletz Indians on March 16, 2005.  No comments were received 
regarding this project at either one of these meetings.  In addition, during the scoping of issues 
and concerns, as part of the public participation process, letters were mailed to tribal governments 
on February 9, 2004.  No issues were raised regarding the proposed project as a result of that 
mailing. 
Formal consultation with the U.S. Fish and Wildlife Service, on this project, was completed 
and a Biological Opinion received (USDI March 2005).  Their determination was that this project 
may affect but is not likely to adversely affect spotted owls because operations would occur 
during the later part of nesting season. 
Consultation with US Fish and Wildlife Service for fisheries was not required since no bull 
trout habitat exists in the analysis area.  In addition, consultation with NOAA Fisheries was not 
necessary due to a no effect determination for listed anadromous fish species 
Under the Programmatic agreement the Forest Heritage Specialist has project review 
authority, and certifies that the project complies with Section 106 of the National Historic 
Preservation Act.   That certification of the project as "No Historic Properties Affected" was 
completed on November 15, 2005.
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Appendix A: Quartzville LSR Thin Unit Prescriptions 
 
Common to all units: 
 
The purpose of stand treatments is to accelerate development of late-successional stand characteristics 
in these young, managed stands within the Quartzville LSR.  The desired stand characteristics resulting 
from proposed stand treatments include:  1) development of large diameter trees, 2) creation of a mosaic 
of varying stand densities interspersed with occasional, small openings to improve stand structure and 
diversity, 3) establishment of multi-layered stands with well-developed understories, 4) promotion of 
stand conditions which encourage diverse, native species composition including hardwoods and other 
minor species,  5) creation of an abundant supply of snags and down woody material of sufficient size and 
arrangement to meet habitat and ecological needs,  6) improved stand structure and diversity  and 7) 
increased resistance of the LSR to disturbances such as fire and disease. 
 
1. Thinning prescriptions will be done to various canopy closures (40, 50, or 60 %) which equate to 
approximately 70, 90 and 110 trees per acre, respectively.  Numbers from the Forest Vegetation 
Simulator (FVS) model will be used to determine the exact number of leave trees per acre to achieve 
the target canopy closures. Target canopy closures are plus or minus 5%. A minimum of 40% canopy 
closure will be left in all thinning units to comply with requirements of the Critical Habitat Unit 
(CHU) for spotted owls which overlays most of the LSR in the analysis area.  The target canopy 
closure listed is what is desired after snags are created and green trees are felled for down woody 
material. Species selection in thinning prescriptions will be designed to promote diverse, native 
species composition including hardwoods and other minor species.  
 
2. Douglas fir, noble fir, Western hemlock and red alder will be thinned using the designate by 
description diameter and distance prescription (d x d) to leave the target canopy closure. This will 
retain larger diameter trees using a thin from below prescription.  Every effort will be made to retain 
all trees over 20” DBH since this is an LSR.  Occasionally a tree over 20” DBH may need to be felled 
for yarding corridors or landings.  These should be left for down woody material. 
 
3. All other species will be retained. Western redcedar over 10” DBH will be spaced off as a leave tree 
in the d x d.  
 
4. Dominant Tree Release Prescriptions - In this prescription a large tree is left and most of the 
remaining trees within a 1/8 to ¼ acre circle surrounding that tree are removed with the exception of 
the following species:  western white pine, western redcedar, Pacific yew, all hardwoods except red 
alder, and any trees less than 6 inches in diameter.   The circle radius surrounding the dominant tree 
will be 66 feet slope distance.  The only exception is Unit 13 where the radius will be 33 feet slope 
distance.  In most units, these openings will be ¼ acre in size with an adjustments for slope, but in 
Unit 13 they will be 1/8- acre openings.  
Dominant Tree Releases are prescribed to varying densities in proposed treatment areas: 3%, 5%, 
and 10% of the area of the unit.  Specific areas within thinned stands that will have a dominant tree 
release prescription will come from the alternative tables in the body of the EA. From 0 to 10% of the 
unit acreage will used to develop the acreage of DTR (dominant tree release) in the thinning units. In 
units where 10% of the area is prescribed to be in a DTR, there will be four ¼ acre openings per 10 
acres of unit size.  DTR’s will not be located within 172 feet of streams or in units with 40% canopy 
closure.  DTR’s will not overlap. The number of DTR’s will be reduced if they do not fit within these 
criteria. 
 
5. Retention areas will be left unharvested in 10% of the original stand that contains the proposed  
harvest unit as required in the July 9, 1996 Regional Ecosystem Office Letter RE:  Commercial 
Thinning Projects in LSR’s.   The retention areas may include, but are not limited to, buffers to 
protect sensitive plant species, interior late-successional forest habitat in Landscape Blocks B1 and 
B2, as well as stream retention buffers, noxious weed buffers and other areas not suitable for 
commercial harvest. 
 
6. Areas adjacent to old growth that are to be buffered are listed on the unit maps. 
 
7. Stream buffer widths noted are for each side of the stream. The distance will be measured from the 
nearest conifer tree to the stream channel rather than waters edge.  Perennial streams will have buffer 
widths listed. The intermittent streams that are located during layout or are on the planning maps will 
have the trees that contribute to stream bank stability left. The intermittent streams can have a 
boundary placed or be leave-tree marked with orange paint.  
 
8. Areas of protection for sensitive species or to prevent the spread of noxious weeds will be noted on 
the planning maps. 
 
9. Seasonal Restrictions:  
 
• Northern spotted owl – March 1 to September 30 if there are owls present. Some units will 
not be affected. The restriction for disturbance will be 200’ for chain saws and ½ mile for 
helicopter logging. 
• Big game – None 
• Residual tree protection – Seasonal restrictions at less than 2500’ elevation are from  March 
15 to May 15, at greater than 2500’ elevation are from April 30 to June 15.  
• Fish/Hydro – No in stream work will be permitted except from June 1 to September 30. 
• Recreation – No weekend log hauling from July 1 to August 30 for public safety. 
• Dry Weather Haul – Native surface spurs in Units 5, 6, 8, 19, 23, and 26 will be restricted 
from use except for July 1 to October 31. 
• Ground-based yarding operations will be restricted whenever soils are wet and not frozen. 
10. Individual unit prescriptions and mitigation measures are listed on the following tables for 
Alternatives 2 and 3.  See individual unit maps for unit-specific information.
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Canopy Cover  in 
Thinned Areas 
 










HP = hand pile 1 chain along roads 
YTA = yard tops attached 
1 Q1 12 110 60% 10% above rd. 720 5 7 0 HP 7ac along 1100 rd 
3 Q4 17 90 50% 3% 0 17 0 HP 2ac  along 1100 rd 
4 Q5 40 110 60% 10% 10 30 0 
Pullback 7 acres of slash along 11 rd,  end 
haul to west side of unit & dump for soil 
stabilization 
5 Q6 48 90 50% 3% 15 10 23 YTA 25ac., HP 8ac along 11 and 1155 rds 
6 Q7 49 90 50% 10% 18 0 31 HP 8ac 11 and 1155 rds 
7 Q8 22 110 60% 3% 22 0 0 YTA 200ft below landings and HP 4ac along 11 and 1155 rds 
8 Q11 43 70 40% No DTR 33 0 10 HP 6ac 1155 rd 
9 Q12, Q12A 9 110 60% 3% 9 0 falling only HP 2ac along1100 rd 





29 90 50% 10% 29 0 falling only HP 2ac along 1100 rd. 
12 Q41 38 110 60% 3% 0 0 38 HP 6ac along 1155 rd & around perimeter of dispersed site in NW corner 






1/8 ac. openings east 
12 10 0 
HP 4ac along spurs 805 & 808 
 










Canopy Cover  in 
Thinned Areas 
 










HP = hand pile 1 chain along roads 
YTA = yard tops attached 
14 Q51 15 90 50% 3% 4 11 0 HP 3ac along spur rd 805  & around dispersed site 
15 Q70 3 70 40% No DTR 3 0 0 YTA 3ac 
16 Q71 3 70 40% No DTR 3 0 0 Burn landings only 
17 Q72 8 110 60% 5 % 8 0 0 HP 1ac along 1142 rd 
18 Q73 65 90 50% 10% 53 12 0 YTA 65ac, HP 8ac along 1142 rd 
19 Q102 87 
70 
110 
40% north of 1133 
60% south of 1133 
No DTR  north 
3% south 
87 0 0 
YTA 87ac,  HP 11ac along 1133 rd 
20 Q115 43 90 50% 3% 33 4 6 No treatment 
21 Q201, Q201A 38 
110 
90 
60% north 202 
50% in helicopter 
3% 28 10 0 
Burn landings only 
22 Q202 49 110 60% 10% 41 8 0 Burn landings only 
23 Q203 54 
70 
110 
40% east of stream 
60% west of stream 
No DTR east 
10% DTR west 
54 0 0 
Burn landings only 
24 Q206 47 90 50% 3% 39 8 0 HP 4ac along 1131 rd 
25 Q207 22 90 50% 3% 16 6 0 
 
HP 2ac  along 1131 rd 
26 Q209 28 90 50% 10% 28 0 0 HP 2ac  along 1131 rd 
27 Q240 6 110 60% 3% 3 0 3 YTA 3ac 
Totals 828    584 133 111  
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Mitigation specific to Alternative 2 is as follows:   
• Leptogium rivale is an aquatic lichen and a Survey and Manage Species which occurs along some streams in the 
project area.  This lichen will have a 100-foot protection buffer on either side of the stream in stream reaches 
where it is found. 
 
Table 2:  Riparian Reserve Prescriptions for Alternative 2 





Buffers   
(in areas contributing to 
primary stream shade and 
channel bank stability) 
Areas in Riparian Reserves, 
outside of stream buffers 
where  
Thinning is Proposed 
Fish-bearing streams  
(Quartzville, McQuade, 
Galena, Minniece, 
Bruler, Butter, Gold and 
Little Meadows Creeks) 
344 ft. either side of 
the stream channel 
100 foot no-harvest buffer on 
either side of the stream channel 
will be the minimum buffer 
width and 344 feet no-harvest 
buffer on either side of the 
stream channel will be the 
maximum buffer width 
  
 Thinning will occur in the area 
between 100 and 344 feet from 
the stream channel, depending 
on the width of the no-harvest 
buffer.  Channels with 344 feet 
no-harvest buffers will not be 
thinned. 
Fish-bearing streams – 
(exception to above 
rule) 
The portion of  
Canal Creek within  
Unit 27 
344 ft. either side of 
the stream channel 
132 feet no-harvest buffer on the 
south side of the creek and 100 
foot no-harvest buffer on north 
side of creek 
On the south side of the creek, 
thinning will occur between 132 
feet and 344 feet from the 
stream.  On the north side of the 
creek, thinning will occur 
between 100 feet and 344 feet 
from the stream. 
Perennial non-fish-
bearing streams 
172 ft. either side of 
the stream channel 
Variable-width, no-harvest 
buffers ranging from a minimum 
of 66 feet to 172 feet on either 
side of the streams. 
Thinning will occur from 66 feet 
to 172 feet from the stream 
depending on the width of the 
no-harvest buffer.  Channels 
with 172 foot no-harvest buffers 
will not be thinned. 
Intermittent streams 172 ft. either side of 
the stream channel 
No-harvest buffers will be 
variable widths, with the 
minimum width being 25 feet 
either side of the stream and will 
include trees contributing to 
channel bank stability. 
Thinning will occur from the 
outer edge of the variable-width, 
no-harvest buffer which is as 
least 25 feet from the stream to 
the outer edge of the riparian 
reserve which is 172 feet from 
the stream. 
Note:  all stream buffers are measured from the trees nearest the stream, not the water’s edge, and occur on either side of 
the stream.  














































































































































portions of existing roads will be reopened and reconstructed
Harvest Units
Middle Santiam Roadless Area
LSR
Private/Other Ownership
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HP = hand pile 1 chain along roads
YTA = yard tops attached 
1 Q1 7 110 60% 10% above rd. 720 1 6 0 HP 7ac along 1100 rd 
3 Q4 11 90 50% 3% 0 11 0 HP 2ac  along 1100 rd 
4 Q5 33 90 50% 10% 3 30 0 
Pullback 7 acres of slash along 11 rd,  
end haul to west side of unit & dump 
for soil stabilization 
5 Q6 32 90 50% 3% 7 7 18 YTA 14ac., HP 8ac along 11 and 1155 rds 
6 Q7 26 90 50% 10% 8 10 8 HP 8ac 11 rd. 
7 Q8 22 110 60% 3% 12 0 10 YTA 200ft below landings and HP 4ac along 11 and 1155 rds 
8 Q11 25 70 40% No DTR 11 0 14 HP 6ac 1155 rd 
9 Q12, Q12A 3 110 60% 
3% 
(1/8th acre) 
3 0 falling only HP 2ac along1100 rd 










27 90 50% 10%  27 0 falling only HP 2ac along 1100 rd. 
12 Q41 8 70 40% No DTR 0 0 8 
HP 6ac along 1155 rd & around 
perimeter of dispersed site in NW 
corner 
13 Q50, Q50A 9 90 West 
50%  west 
90%  east 
10% west, 
1/8 ac. openings east 
6 3 0 
HP 4ac along spurs 805 & 808 
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HP = hand pile 1 chain along roads
YTA = yard tops attached 
14 Q51 9 90 50% 3% 1 8 0 
HP 3ac along spur rd 805  & around 
dispersed site 
15 Q70 3 70 40% No DTR 3 0 0 
YTA 3ac 
16 Q71 1 70 40% No DTR 1 0 0 
No treatment 
17 Q72 3 110 60% 5 %  3 0 0 HP 1ac along 1142 rd 
18 Q73 59 90 50% 10%  50 9 0 YTA 59ac 
   19 Q102 78 
70 
110 
40% north of 1133 
60% south of 1133 
No DTR north 
3% south 
78 0 0 
YTA 78ac,  HP 11ac along 1133 rd 
20 Q115 37 90 50% 3%   27 4 6 Burn landings only  
21 Q201, Q201A 13 
110 
90 
60%  north of 202  
50%  in helicopter  
3%   13 0 0 
Burn landings only 
22 Q202 27 110 60% 10%  21 6 0 Burn landings only 
23 Q203 45 
70 
110 
40% east of stream 
60%  west of stream 
No DTR east,  
10% west 
35 10 0 
Burn landings only 
24 Q206 40 90 50% 3%   33 7 0 HP 4ac along 1131 rd 
25 Q207 9 90 50% 3%   6 3 0  
HP 2ac  along 1131 rd 
26 Q209 10 90 50% 10%  5 5 0 HP 2ac  along 1131 rd 
27 Q240 6 110 60% 3%   3 0 3 YTA 3ac 
Total  557    371 119 67  
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Note:  all stream buffers are measured from the trees nearest the stream, not the water’s edge, and occur on either 
side of the stream. 
Table 4:  Alternative 3  Riparian Reserve Prescriptions 





Buffers   
(in areas contributing to 
primary stream shade and 
channel bank stability) 
Areas in Riparian Reserves, 
outside of stream buffers 
where  
Thinning is Proposed 
Fish-bearing streams 
(except McQuade and 




Bruler, Butter, Gold and 
Little Meadows Creeks) 
344 ft. either side of 
the stream channel 
172 feet no-harvest buffer either 
side of stream channel 
Thinning will occur outside of 
the no-harvest buffer in the area  
between 172 feet and 344 feet 
from the stream channel 
Fish-bearing streams  
McQuade Creek Unit 18 
344 ft. either side of 
the stream channel 
344 ft. no-harvest buffer either 
side of the stream channel  
No thinning will occur in this 
Riparian Reserve in Unit 27. 
Fish-bearing streams  
The portion of  
Canal Creek within  
Unit 27 
344 ft. either side of 
the stream channel 
132 feet no-harvest buffer on 
either side of stream channel 
Thinning will occur outside the 
no-harvest buffer between 132 
feet and 344 feet from the stream 
channel   
Perennial non-fish-
bearing streams 
172 ft. either side of 
the stream channel 
172 feet either side of stream 
channel 
No treatment in Riparian 
Reserves on perennial non-fish 
bearing streams 
Intermittent streams 172 ft. either side of 
the stream channel 
Variable-width, no-harvest 
buffers to include  trees 
contributing to channel bank 
stability 
Thinning will occur outside of 
no-harvest buffers from the outer 
edge of the buffer to 172 feet 
from the stream channel 
